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Tw-year colligis inroll ent-thifd of til students 1n:h1gher aduca- 
' tion—Bort thif! fqur omion ptopl#. According to mpst^racent flgufas, 
40 percent of all fIrstHiffle, full-time students attend these Tnstltytlons. 
When piftHioe students and studehts enroning In the two-year contfi 
concurrentTy with or subsequent to their trirpning in a senior Institution 
I arejteken Into accountp the nu^er of ^irst^year ftudints taking two^^^^ 
eotlege courses^ approKiniatis two^thiflPof all freshffltn* 

^ In response to its open-^door poli^, an esrtremely d1 verse student 



population attends the coimunltty col lege i|inrol ling in a wide range of 
rcoortet and progrOTs (transfer, vOccupationai,-rOTedfali c^fcunfil^ ^service, 
and terminal degree). This size and diversity have iraplications for 
engineering education^ for" structuring tfi engineering cuTnitulum, and 
:=forf^rtsgirttnga^tgti!Mrft!^ 



This monograph, as part of a National Scfenct Foundation (NSF) 
sponioretf Study *>f Sc1ince Ed conmiuni^, 'Junior, arid^ 

technical colleges, explores engineering education. The study, conducted 
by the^^enter for-the Study-of-Coffimunfty-CoTlegeSj was designed to^- ^^^^ 
provide a coffiprehensiye pictura of science curriculum and iiistruction* 
A literatura-r^view of the most important 

-^e4enCT-i^waMof^^^-€Of^ know n — — 



about curriculum and instruction in the sciences. Curriculum data 
(e*g*, programs^ course offerings, 'and pferaqulsites) from the 1977-1978 




aca^deraic year were gathered/ fro^ the catalogs anld class scheduTes of a 
repreient^tlve national' sample of 175 colleges, A random sample of 
science ^nsti^tc^^ to determine 

instructional practices and to obtain somi information on the science^ 
f aqulty . Thi s i nf ormat i on was co-ll ec ted to serve as a bases for \ ^ 
investlgatijig'^the develoj^ing trends, in science education and to document 
the current college efforts ih various fields of study, 

Thi^ monograph begins with a look at enginiering curriculum followed 
by examinations of Instructional practice! and by a discussion of the 
^qcuHyr— Redbrmenriat4onf=^^ 

reported in the finll section. , / ^ 

\ 




PART I 



-Th r ee ^ fst4flg^wMflg-jcf 



the" CQmprphe 



inslvej fommunlty 
ildering the ' , 



/college of, the 1970s must be taken into account when cons 
status of ejiglneering education fn'tHat fnstftution.. The fiRst of t^s$ 



'I 



"^cSracSriiticsrconcem 

' It .off era programs for' transfer students in different rjajflr fields 
=^^trinsTer^«id«&: £^^^ 
tl&fial.and ^<hftical*prograras; j|gcation^r"und6rpre0aT^d" stu^nW 

^jieedlng J-enMdtflLxoui^^^ 
on •Mcupitional progTaffls; >Qd non-degree orienttd students desiring- 



-cuTtjiral, recreatipfMl, arid cofmuni^inte^ ' t , 

A second distinguishing characteristic of^he^ommuni^ college Is 
•the niassi^ve tran^formatipn in the composition of-1ts studenfbody that 
^g^g^yy^^^egftt-year^,^^^444istrate^ o f two-year,^ 

college stuaents enrolled in occupational p'^ograms increased from 13 
Descent in 1965 to approximately 30 percjrit in BZO, an^ then to nearly 
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""TCCupa^ofliT: ivoTl^ trends in tht tw-year colleger-L^fliba^^^ 
' noted that "It Irnot unus ual to f£nd collelti, even entire st^e syMems, 
wh^e^jqcOTpatloniV tnrolMents"'|<p."l)^^^' -^^^^ 

^ ^ fKt nufljber of %tudenti 'partticipatlng in non^credit courses or v ^ 
progrMs has Increased over 109 p^cenit.ln one year (1.5 ninion In 1975 , 
to 3.2 miniln In 1976)c^. The importance of the-phefloroenfl grovrth of *; 
continuing education enrollment in t^e coimunlty College curriculuffl 
beebraes ivident in the firtdin^,^hat in 1976 there Wfere nearly ai'ma^^ 
^tudents participating in hon^c courses as there were in credit 
courses (Lombardlp 19783* ' - ' ^ ^ - 

' > AMther saior charge ttat has nw occui^red In the two-year college 
concerns the composition of the student population Itself, . In the\lrs^ J 
decade there have been substantiaF increases In the* percentage of com:* 

categories: over 25 years of age; women students returning after a / ' 
proTSnged absence; senior citizens; ;jai^^tifce *^tudents,^^^"^ ^ 
-TfdH-tim students ehten'ng the commufTtty college just, af^t^ completing, 
- Mgh -school - account for only about €0 percent of the enro Hments jH thij.^^^^^^^ 
- Institution, r ; . V . . . ' 

^ A third clistinguis characteristic 6f the comunjty college ^.^^i.^. 
— concwis^e-fM3fV'-t^ad^^ c wrse^ k4ng^^t^ rn of^its students^ 

:1ie comraunity college curriculum cannot a«urately be viewed in 
classicaV terms; it is not i cohertrit integrated sequence of cofirs^s and 
experiences. In Set, regardless of how the programs are designed, they 
are, not sequential '^at all for most of th.^ students who enroll in thero.^; 
A -sTieiffile maJorT^ of stu^jpts dto not: compTete pi amid programs-* ^ 
vScational,- tninsfer, acaffemic majar, pj Snything else. They drop in 
jnd. ojiit ^ changing mjjorsj beginnl ng programs , without compl eting them, 
unng the inst^tutton as an ever preient^ resource (Cohens 1979), ' ^ 
Designing an engineering curriculum to meet the diversity of s^^tnt 
talftflts and objectives presents the following dilemmas. Should the 
curriculum of fering^s^' serve the "ffucational needs of the transfer student? 
-TlieWcupitiojf^al-^tudent?— 

grouas? Should separate in^oductory courses be offered to meet the r 
unique^eedi of eiehigroup or should one course be geare^ toward satii^ 




• _#* i -* = - ' « - * t % . : ' ^ ^ " . . 



-jfc ^ fifing general iduati on objectives? Should tht-:cQ urses be as ' 



at tto#e fcu'nd d^T tht transfer i nstiiutf on or* sHoura^*they. bi adjustid to- 
the less Kadeflfca'lTy fncllfled? The w^ys^Tn which these* questions are 
ired have an fflportant bearing on the nimber of'stWents in «ach af 



Vthe van'ou englntering 



=7, 



education. * ./^ 



■ • ' , THE UTERATURi . ■ ^ ^ 

source'^ OP LITERATURE ON ENGINIfRING TECHNOLOGY EDUCATiON , 



ihe sources of literature on engifnfeering tducation^re prjmarily 
the Office of ^ucatl on, the U,S^ Departfflent.of 4tbor, nasters' 



theses and doctoral dissertatfons, and descrt|>tlv| j-eports from i 
vidua! institi^ions .(Fibef, 1972). The JaAary 1972, Novejnber"" 



in each 




inM^ 
196r, ai 
£djcatf< 



are devoted to engineering technology. V/ 



-^Irt -1970 the Amerl can- Soci ety for Engl neeri ng Educat^brt- ( ASEE, 1972) -\ 



-conducted, a stucjy desj-gned* to -inventory the current ^t\pnal 'effort in 
prograffls-of^ two to four years _duration-i^ 



asstss the strengths^ and weaKnesses of current educationaT ;^tactices in 
, and suggest further-AfforU in this arefti ^^ 



and^geco ffl ajendations. of this n at i o n a l study of e agifl^rl ng t ecftfl^l o^^jrf' 
the United States are reporteS in the January 1972 Issue of Engineering 
Education (Defore, 1972). Papers and research reports which were 
originally prepared as background information for the Advisory C^irtlittee 
of Ihe Eng1n«er1ngi Technology Education Study is al#6 available (Oefofe, 
:it71)r TfSe papirs III to^ cq T 1 icti on i^ro v1 de '1 nf ormati on f n tbe^ to 1 Towl ng 
areas^ 'clftara^ctari sties of associate, degree engineering technology v 
Pr?9r3!n| r _ex|pplff foJ^Ji soci ate degrie engineering 



technology pro^canis; topics cohered in mathematicsJand physical science 
courses that are part of the associate. degret ing1neer4ijg technpl^ - 
curriculum; accreditation of enginMring technology cyrriculum; 
characteristics of student and facfilty in associate degree engineering 
^chnology^r^gr^msi— cer±4 

study of associate degree engineering jraduatas on the job. 
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tory of engineering \echnaTog^ pro the Engineers* 

Council for Profissional De^elopfflent, Biblfefraphtes of vocational/ 
* ttehnlcat lltera^f^^^^ 

^Magtsoi & Stakalen, 1975; Wtniaffls, 1973) provide ^^od sources for 
'englnesring^ techno! 0^ fflaterial, although Ffbal notesla paucity of 

research on the relationship between curriculum and students* on^the^job 

-—- = ■■■■- -- ^ - ... 1 _ _ ... .... . ....... 

per/oriDance and advancefflint. Will lams prov*das a fepmrehensive overview 
of studies on curri^luffl and instructional innovatton in ilectrical" 
flectronlcs^ ' and books on 

enginsaring and^engineerlng technolog)^ education cart be\ obtainad from 
4 the Publications Office of tbe Acereditation BoaT^ for Bngineerl ng and 
Tichnoloa^ in New York, Prior to 1980, this organiiatiop was called the 
Engineers' Council for Professional Davelopment. 



RESEARCH IN ENGINEERING TECHNOLOGY EDUCATION: AN ol^ERVIEW 



Recent research in engineering technology education foctjsas on five 
areas: ^^curri cul urn , arti cul ati onv recrai tment of s tudantsv^* ns tructi onal 
practices, and student and faculty characteristics. Representative 
studies in each of these areas will be cited, - 4 

— ^urri cul uin . A c cording to ',tha ^ m ar 1 ca tt-°5oCT#ty^fof^-fagfrie^1ng 
Education (ASEE, J972) the essential content of engineering technology , 
curriculum must faa mathamatlcs, ^asic science, technical science, a 



technical 'spactalty, and tachnical skills related to a particular area 

of angineering practice (p. 22); The components and time allocations 

recommended by AS EE for a two-year 'associate degree program In engineering 

technolo^ are flisted faelo^^: 

- Technical Studi as fabout one year) --This includes courses in, the 
major technical specialties, related technical studies, and ^ha 
technical Miancas* ^ - • ' - ^\ 

. V ' . v\ 

Basic Science Studies (about 1/2 year) - - This 1 ncl ud es^ co u rs« s-i n— 
^ mathematics, applied mathematics, and the physical sciencas* 

__JiQnitflchnical Studies (about 1/^ year )_- -This area included courses^ 



In communications (Englfsh composition, speech, report writing), 
humanities, social studies, and other 1 ifa^or/iented subject fnatter, * 



-i 
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satisfy iptclal fnst1t4JtionaT p^osas*^_ . * 

The totfl amount of tima needed to cofflpiete courses in all four categories 
should bp two years (60 iero^r hours)* . . . _ . !^ 

Also Included fn the fina! report af the* ASEE^sponsored Engineirin^^^ 
Technology Education Study Is list of disirable characteristic of , 
asso^cfatt degrie englnigring techholo^ cifrricula. Among the recoiwienda* 
tiohs listed were that coi»Dunfty colleges should provide substantial 
numbers of graduates 4 n engV who will transf tr tOfBA 

^Prgfl^agi thi_ j um 1 j vgi * jg^ch speci alj zed^tec^^ 



(t.g, , civil engineering technology, cheraical engineering technblo^, 
electricaV technolo^) sliotrld produce between 20 to 30 graduates annuany; 
and enginiariffg technolo^ programs at the associate dagraa levil should 
be undertaken only by thost colleges that can su^ort advanced production- 

"^^^FraWfi^n^^Fln^ 

requirements coulxJonly be met by colleges with large enrollments. 



^ ' Sevaril studies focus on developing and/or describing the curriculum 
in a particular area of engineering technology. Hull (1979) reports on 
a UrSr Off ftr of Education project that^WaS yes igned to^ 
a ctjrriculiOT for training enef^ conservstion^and-use technicians (ECUT). 
In an effort to dewlopr an ECUT program 

^^dustify/ antf in a way^^^thit was rfTtflly adiptiVr¥^y^scteS1s, the foTtowlTir 
five steps were taken: (1) a needs assessmerit was "feonducted; (2) an ^ 
Qccupjitional analysts was made and tjie results o f jhls analy$is^ 
to design the curriculum; (3) instructional materials were developed and 
pilot tested; (4) the curriculum and instructional materials were field 
tested and revised; and (5) results of the project were disseminated to , , 
schools and employers. This model proved-tQ be a very effective method 
of developing curriculum* * ^- - ^ . . ^ „ 

I A description of the Science and Engineering Technician (S*E,T.J^ 
curriculum leading to an associate degree is provided by Wolf, Aldridge, ^ 

jnd MowiJ^- (198^^^^ SET curriculum is intended to be interdisciplinary 

with a balanctdf offering of chemistryi physics, mathematics, mechanical 



support of the S^^rogram Is that It can appeal to nonrtradi'tlonal 
studints, it leads to employment at the associate degrte level, and 
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^ Qmdmt€% can^contintig their stiid^ 

An Jfflportant prqblam fdintlfied In tha literitura is tte lack^jjf ^ 
fconsil^nc^ and unifo^ity^ainong certain engineerings ^chnolo^ programs 
Bnd courimy b$ and.i|ndarion (1977) found that 

thare wai a^lack of unffdraity among the California community colltges— 
^1n their engiheerfng technology and industi*1 a V technology progranis. 
Although programs In each of these areas shared the same nam, they ^ 
differed in curriculum content and rig^y^ Several problems that resulted 
from these iriconsj^encies identified by Schon and Anderjon are lilted 
below. / ■ 



Articulation between community collegifs and baccalaureate 
programs had toibe deaJt with individumllys because unifonn 
articulation pQ/Ticias could not be estafilished.v Employers of 
tichnicians cotild not adequately identify qualifications of 
graduates b^ed on curriculum titles. Many companies there** 
, fore adopted^he policy of out-of-state recruiting rather than 

^uncertain about the occupational goal and quaHfications for 
employment a* curriculum might provide. Matriculation among 
the cbrimiuhi^ colleges arid 
titles was an uncertain hazard *(p, 763). 

To address these problems 5 a statewide study of angineering and 
occupational technology program was conducted. The findings of this 
study were used to develop a r#coflmiended curriculem for angineering - 
^tachnolo^ and Industrial t^ulinoluyj' pruyi^airib, — =^trtl1i^es of the recoiir — 



mended curricula along with selected examples of topfcs of study are - 
provided by^ Schon ^nd An i^^J}^_^ ^ _ 

A topic that is receiving an increasing amount of attention In the 
engineering education literature is interdisciplinary courses. Based on 
his review of recent research irt enginee^^^^ (198&) 
observed that: ^ , . . 

- :^ Tfte lncreas-ing complexity of tEchnical probleffls and their 
impact on society has resulted, in rapid Increases and 
proliferation of f ntardisciplinary courses and research 
efforts. At the undergraduate level, society protilems have 
been emphasized, usually with team taught courses u|ing 
faculty from engineering, management, social sciences, 
— - humani ties, and fi^e- 



Whlle there are many examples and dtscusslon^ifvinterdlsclpllnary 
engineering courses in the literature (Cook, 1974; ^Goodwin & LeBold, 
1975;^ Gravander, 1976; Hankins. 1977rKent,' 1978, Lawless &Vlci, 1977), 



viry little of this literature is. focused on 'interdisciplinary courses 
in community colleges, * * ' < ^ 

Art intereiting^ approach of integrating 'ehgineerihg technology into 
required Eriglish courses Is described by.Katz (1980), At Ward technical 
College stwdenti ,are required to take twoicoufser in English, i The first 
course emphasizes expository writing in addition to the essay and short 
story. The second course concentrates on techntqal writing plus a study 
of the novel and dram^K_the technical research paper is a major part df 
this second course, which is offered in 'the- fourth semester of the ^ 
two-^year engineering technology program. This requirement of^ having * 
students in engineering technology programs write a comprehensive research 
paper has received favorable avaluatfons from students, faculty and 
employers. Faculty members In Engllshland engineering technoloiy rep"orted 
that 'their understanding of the educational n^eds of engineering technology 
students increased as a result of this program. ^ . . ' 

Another currlcular 'area which has received scant attention in the 
-Vi4#rattir#-c-oncf ^ns-;firog - - - — 

designed for the large segment of the community college population ttiat 
is academicaJly uoderprepared.' One of the few available descriptions of 
a two-year college program designed for students whdj lack preparation in 
certain, areas needed to succeed inHechnlcal programs is provided by 
Cavano (1975). At Fayettevme Technical Institute a three-quarter 
deOelopmintaT studfes program f^^^ 

additional pre'paratlon before starting the college-s technical curriculum. 
The program includes courses in Engllihs mathematics, and physical 
sciences (with biolqgyi chemistryi and physics alternatives J. In addition 
to these courses, students in this divelopmental program are encouraged 
to take electives in such areas as study skills, typing, drafting^ 
automotive, welding^ and/or other manipuTative^orlented courses. This 
program has been very successful in helping edycatlonally underprepared 
students complete their associate and baccalaureate de^ees in engineering, 
technology, ■ - ^ 

Articulation . One, development with Important implications for the ^ 
community collegi is the growth in*the number and types of baccalaureate 
programs In engineering technology (Leavtjtt, 1974; Rinehart, 1973; 
Walkoff, 1969). Armsby (1966) reported that such programs were slowly 



being introductd> The 1977 Engineering Education special issue on 
engineering technology Qontaihs several articles on this subject (Byers, 
1977; Moore & Will, 1977). i Rinehart, indicated ffiat a sizeablt number of 
four-^ytar colleges in the United States either oftered or were considerin 
offering baccalaureate progranis In technological areas and that many of 
-^thesi programs are planned with the associate degree recipient in mind. 
A historical perspective on the growth of associate and baccalauriate 
programs in engineering techrttflogy is available In Wolf (1977). 

^ The growth of baccalauriata programs in engineering technology^ ^ 
(BrE.T. ) leadftto the i&sue of articulation between two^ and four^year 
colleges, which is an area that has rpceived much attention from 
engineertng educators (California State Coordinatirig Council for Higher 
Educationv 1969; %orcoran et* al., 1977; Defore, 1974; Greinwald & 
Wecker, 1975; Levitt, 1977; Phelps, 1975; Wo)f, 1977). For example, 
Grtenwald and Wecker found that' students in the northeast United States , 
can\xpect to lose one to one-and-one-half years of fr^it transferring 
\^itlv-^^^o=yeap--a^ssoc44tt-^ 
baccalaureat^e program in engineering. 

Wolf (1977) reports on the results of a survey ,Asigned to test the 
agreement between representatives of two-year and four^year engineer fng 
technology programs on critical issues related to articulation. The 
results of this study reveaT that both associate and baccalaureate 
degree engineertng techrtblo^^^^ 

points: employment and transferability are not conflicting goals for 
associate programs; associate 'degree technicians are likely^to continue 
their education; B.E.T, programs provide excellent transfer options for 
associate degrer technicians from the standpoints of'career relevance 
and student performance; and engineering programs, as opposed to B.E.T, 
programs, do not articulate well with associate degree technician pro* 
grams (p, 273)/ j Wolf concluded that a good framework for articulation 
exists between gradultes of associate degree programs in engineering 
technolo^ and B.E.T. programs but not B,S, progranis in engineering. 
Wolf suggests that the barriers preventing engineering technologor 
associate degree recipients from entering directly into B.S. programs in 
engineering may be artificial. The investigator pointed to the need for, 
research on the characteristics of students in engineeritig and engineerin 
techno! 0^ programs, 

% = ^ 9. 
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Recruitment of students . Much attention haj been focused on reSliit- 
ing studtnts, tspedally , women, into engineering technology ^programs. . 
Gourley (1973) describes a bqbklet that was designed to ^^^^*itutional 



personnel and others in publicizing the opportunities in engineering 
technology in North Carolina; This document focuses on such topics as 
opportuniti-es available for engineering technicians in North Carol ina, 
the relationship of engineering technicians to engineers, the engineering 
technician curriculum in North Carol Inaj educational experKnces required 
for the engineering technician, continuing education possibilities for 
the engineering techniciani and facts about th# local educational institu- 
tions. A valuable featCira^ In the journal of Engineering Education is a^ 
column on career guidancai' Among the topics addressed In this column 
are "How to Interest Quaflffed Students in an Education in Engineering" 
(Strongs 1378)i '*A Worldf for Women in Engineering" (Strong, 1977b); and 
"Company* Contacts:. A Survey of Industrial Guidance Activities'- (Strong, 
1977a), In this Matter article results are summarized from a survey 



-tftat--was-«nd^ict^d-to-^tefmfne-th^ — — 

engineering and engineering technology guidance activities by 109 companies. 
This study revealed that industrial companies were Involved In conducting 
plant tours, panelSi/ind group discussions at the coTlege and high' 
school levels, LedtOres^ distrlbutionfof materials and film/slide 
presentations were /used much less f recently* An Important finding of 
f hi s^^stuc^ was that^ril^ ii miny companies wire active Ty ^ ""'^^ 

Involved 1n engineering technology guidance activities as compared to ^ 
engineering guidance,. ' 

It was recommended that "more communication was needed on explaining 
and diffjrentiatimg between engineering and engineering technology 
programs, particularly in accurately describing the nature of the work 
and opportunities available In engineering technology* The public, high 
school faculty and counselors, as well as many industrial personnel 
offices are still confused as to the difference between engineering 
degrees and engineering technology degrees" (Strong, 1977a, p. 278). 

Much attention has been directfirf toward the problems of recruiting 
and retaining women in engineering technology programs (Davis, 1975; 
O'Brien, 1977; fiudnick, 1978; Rudnick & Wallach, 1979). An excellent 
overview on methods of recruiting and retraining womeh 1n engineering^ 
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technology programs is fbund in RUclnick. Topics addrfessed in this 
article include career awareniss programs, role models, campus visits, 
educating the educators (guidance counselors, math, science, and vocational 
llii truHor^ jnn^ 

the role of the technical institute In helping adult women prepare for 
rewarding careers in engineering technolog)^, access to financial aid, 
and combating attritions The Guildford Technical Institute Society of 
Women Engineering Technicians was established to stimulate interest ^ 
among women in the field of engineering technology and to provide support 
fon women engineering tectinician students ^1 ready enroll e^^ description 
of this, successful prografn cart be found in O'Brien* ] 

Instructional practices . A substantjal proportion of the literature 
in engineering education is concerned with research on Instructfonal 
methods. An overview of recent research on instructional methods in 
engineering education is provided by LeBold (1980). The investigator 
found that the instructional methods that have received th'ii^ftDst 
att€ftt4^ar^-the^-Ke-Uar^^^ aided iiistructiflay- computers 



assisted evaluation, computer aided design, and aptitude treatment 
interactions. Student evaluation of instruction and testing and gradwg 
methods have als.o been researched. ^ 

Some attention has also been given to such instructional methodi as 
case studies (Al ic, 1977;, Flammer, 1977); self-paced computer-assisted 
instruction in technical iirathematics C 

1976; Jen|k1nSj' 1977); behavioral objectives (Adams & Munsterman, 1977); 
PSI (Heimback,, 1979); and team teaching (Cook, 1974; Goodwin and LeBold, 
1975; Lawless &'Pici, 1977). It is important to note that very little 
of the literature in engineering education is concerned directly with 
engineering technology in commmlty^and junior colleges. This is a 
significant oversight in that the/educational backgrounds and interests 
of many students attending community colleges are often quite different 
from those of students in four-year colleges and universities. 

Student and faculty characteristics . LeBold' s (1980) overview of 
recent research 1n engineering education also Included studies on students 
and faculty. Research on students includes descriptions of incoming 
engineering freshmen; identification of their abilities, academic per- 
formance, and factors influencing their retention or attrition; assess- 
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merits df employment, salary and Involvement in , continuing education 
activities of recent engineering , graduates; antl reviews of efforts made 
to attract and retain more women and m^nor^ities in enginetring. * 

The percentage of communfty* col Tege students in ocjpupational (Programs 
who complete associate degrees is very low nationwide (Cohen, 1|795*^ 
One of the factors that may be contributing to this h'lgh attri;ti6n sate 
is that many students, once, they acquired certain skills, seek full-time 
employment rather than corpplete the remainder of their degree program. 
The valae that employers assign to the associate degree in engineering 
technology ver^s particuHr skjlls acquired ittf part of the degree 

program or training in a proprietary school is a topic nn which research. 

* * f 

Is needed* ^ ' ' ^ V 

A study reported by Edwards* and Roberson (1980) prpvides some 
insights into the importance emplo^rs assign to* the associate degree in 
engineering technoloc^. Graduates of Vteke Technical Institute-s si* 
engineering technology programs their employers were surveyed to 
^4^0P^>i^v4^t_^a€l>-flro^ mathematic i 



v topics most needed by engineering technicians on the job* Results of 
" this study showed that graduates were more supportive of a knowledge of y 
' basic science and mathematics topics while employers tended to support 
only those topics that were immediately useful in solving day-to-day 
problems. Edwards and Roberson Stt^ibuted these differences in response 
- ^ patterns to" the dert re of mgineertng technicians t stay ' abreast of - - - 
technological change, and the desire of employers to have employees who 
possess the knowledge and skills that contribute to immediate productivity, 

LeBold (1980) found that much of the recent research on faculty in 
engineering has been concerned with opportunities and resources for 
continued growth and development of instructors. The topic of faculty 
I ^ qualificatign* has also received some attention in the engineering 
^ education literature. Results of a nationwide study of , institutions 
.v<itfv, accredited engineering technology programs (Hart & O'Hara, 1976) 
' showed that the two-year colleges gave more credit for professional 

registration and industrial experience in promoting and hiring their 
' faculty than did' the four-year colleges and universities. In terms of , 
hiring practices, 64 percent of the two-year colleges which offered 
' associate degrees in engineering technology indicated that the mim'mum 

ERjc ^^ 



educational >eq^i>srnent was a bachelor^ s degree but/84 percent rtoted^ 
that a master's i^egree was desirable. An NSF-sponsored study (NationaV 
ScieRce Foun^tion/ 1978) on hiring bf science ^rtd engineering faculty • ■ 
by two^^and fouV^yaar colleges showed that in^e acadernfc year 197B*7V^^ 
52 percent of the new hires in engineering ay four-year institutions had 
doctorates or were likely to earn.^nl withi^a year^ dr two years of 
appointnient. The (Eorregponding /igure at /^^o^year colleges was o^lj^ tv/o 
percent,. ^ ' / *^ ^ r , , . ' \ / 

Not evidirit Within the-li|efature;^i a^ global viev^ of engineering 



education at the two-year, coll ep, Vtfiich fields of eriginlering are the * 
most prevalent? Hw are prer^^isi^s distrfbuted among these 'engineering 
areas? Whiit instructl'^1 modes ^edominite| for example, what perdentage 
^f coiifses^have a T^o^ory^ com^bnent? Itifor on the cunrent ^ 

status ^^f e'r^gihaering technology in the crtniunity.^d junior* college was 
obtained in. the Center's s^ydy of science educatlon/^^-^sults of the 
Centerjj ^^dy on currf cul W are reported in Part II of this monograph; 
fiM i^k-&f-thfe^^Cfat#^^^ p rasa nted in Part XI. ^- 



Results of the Ce'nter^s Purveys of instructional., practices and fed |lty 
appear in Parts III an?l IV^ ffie major ""fi fadings and recomm*en3ati^ns of 
their study^are summarized, in Part V* * \ 
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. ' THF nilRRICULUH STUDY 
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^Wesantatlve national sample of 175 ^w^.ar colUg.s p^Ucvpated 
• ' .H rS for thi Stu^ of community ColUges' study of curnculu. 

„i»n« bv stite)' ■ The sample, which comprises ^5 percent of al , 

: .fl.rir 1^771 was selected In tht following manner. ^. .4. 

fr6ffl all 1nstitutioni'44.^^^n i^^^ , . 144 of 

J- * tLiinc 1977) Acceptances 'were received from 144 OT 

Cone^e Directory C^^CJC, i^nj- ^ 

these schools, i"* 

' --'^ ■. , ■ . \ . ■ ; , ■ ^ ■ ■ ■ 

r- , -su 14 . ■ — ' ■ 

. T ■ - . ' • - 1 
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At th*is point the, participating colleges were placed. in a 9X6 
matrix on the bas-fs of size and geographical location. Using the ^ 
'.iX977 Comniuflity. Junior^ and Tectinical -College Directory, the i do a 1 ' 

size/r^ion composition of a 175 college sample was determined. The 
-J remainjog 31 coVlegis were selecte,d by arraying all colleges in the 
^ under- represented categorleSj and then randofnly selecting the possible 
participants, ^e 175 collebes selected libera foundHo be an iccurate 
r^presen|ait^n of the nation's two^yMr colleges on the bas^ts of size. 



ographiMT^ocatlon, and control (public vs, prlvatt). 



( 



m 

gee 

Procedures S 

Catalogs for the academid year 1977n78 and cTass scheduTes. for Fall 
1977 thro^h Winter 1978 were obtained from each of the 175 s^ple _ % 

^llegas^^Tha college catalogs were gathared in o*rde^ to obtain descrlp- 
tions* of the courses in terms of their^rfcreqt^'^ content and students 
^sprvM. The class schedules v<ere required^^^Qrder to gain a more 
"IccuriW^ou^^ ^ 
ascertained from the college catalogs. ^^is is b'ecause many\college * ^ V 
catalogs list courses which have not met for several years. - . 

Aljl engineering techfiology courses appearing i^^he tollefe catalogs 
and Ifethe class schedules were placed Into one of aine categori|s on^ 



(e.g:^, mB^or fields 



the basis of theil^ content and intended audience 

degi;;ee object1va).'v^Da^1pt1^ of the nine Object area categories and 
subcafegories ^n'^ti v^T^ the engineering technology courses w^y^e^classified 
are^ presented be^ow. 

Gelberal EHgineeS"1ng 



/ 



Courses within this |area provide a broad introduction to^ the fields of 
engineering and engineering technology by oflenting students in these 
programs 'to engineering \n general as well as specific fields suc4i; as 
jnechanlcal and civil. This group ^Iso^inpludeS general engineering ^ 
problems, courses that focur^nN?roblem lolving techniques and tpoiSi. as 
well as some applications ^ fund^ental physical science and mathematical 
principles to engineering systems. ' ' - 



er|c— — — " — 




Jljtroduction, to_ Engineering and Engineering 
Technology' '. * ' , 

Engintertiig -Probl ems ' 



or 



v^inq Graphjcy and Design 
^f^es includedlRerein ari^teqded to^divelop within ehgiAering 
and engiliieHng techr^logy^^tfda^s |hi'abilities to. ppntray .afrd analyze 
enginelring syst^mi graRhically-to '^erprei^rapK^cpl presentations of - 
engineering^ systems; and^to apply the,prineipl¥ mathematics, physics. 
stry and the^^ngineering ^cienc^ to the- design spedftc components 
tal enginepring systems. Theyi^qjude the engineering drawlAg and " 
graphics courses plus descriptive giometry and design courses of all-' . 
^types,,%p well5as luch specialized CO 'The" ' 

courses in this -calory include o^ly those for the trans f%r(engineeting 
prog^mj, the higher level electfoniQ technology prograflis (ECPD accredited' 
programs).ahd those that d^ deviate considerably frofn'thesi with y ' ' 
lypeet to^mathematics a nd^clencelmquliiaflefltfr^^ctf^^ 
for training draftsmen, for the less cifordll technical programs.' and 
for th.e^ trades. *v \ 

V. * ' 




* Engineering Drawing' an 

• '? • • 
' Engineering Grab'hlcs 

Descriptive 
.Dfsign j 

lectrical and Efectronic Drafting • 
Other Gra^l^s Courses • ' 

Civil Engineerif^ - j . • • '' , .' 

TJie_coursesjinc-luded In/this rategory are both elementary and advanced 
courses in purveying for epgineering transfer students and civil 
, engineering/and surveying technology students as well as the service, 
courses in surveying for programB such as forestry, building construc- 
tion, architecture, etq. . « - 
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Introduction to Surveying 
General Surviying*-^Servtce Courses 
"SpeHaTYHtfTnairavlff^ - - - ^ 

ElectrlcaVEIectrpnic fechnol^gry 

The^l<^ctrical/Electron1c Technology category includes introductoi^ and 
advanced Tevel as well as specialized courses. The principles of electri* 
city, both DC and,AC, *serve as the base for practicany all-couries in . 
EJectrtcal and Electronic Technology. Students served by these ^coiirsei 
are primarily thofee in the electronic and electrical technology programfrj 
although many service courses are included for other technologies as 
well a^s %ome '^trades. Transfer elect^iral and plectronlc engineering 
*c0flrses'^ ind^more specialized electronics, e,g. , 'communicatiorl and b,iQ^ 
medical ^ ^as ^^ell as eledtronic^ for industry are also includid, in tills 
oategdryt Coorses emphasizing radio and t%levisfon sierv4cing/ broadcast 
enginiering/ or maintenance, and troubleshoDjing are not inclujiftcl, Alfo 
ot^Tic^hrded^Te7;cQUf SB^^ 
oours'es are found/in Mechanical Engineering. ^ • . 

^ Introductory Electrical Theory 

i i ' 

\ * Electrical ^Technology 
\< i ' Electrical Circuits - 

Introductory Electronics (Service) 
Introductory Electronics (Technology) 
Advanced Circuits . - 
* Specialized Electronics 
Industrial Electronics 
Other 

Materials . ' 
This category contains' courses concerned with the strjucture, properties 
and uses of, various materials, as well as the testing and processing of 
these materials. The types of materials (metals, plastics, etc) included 
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depend on the emphasi's of the progranf(s') fof which the coinrse is intended. 
These courses may be part 0/ such programs as metal Tift^cal engineering 

JtftchnglQay-~ac^athan^engifl&arAng-.tach — ^ — .^^ 



t .' . Properties and Uses ' * . 

Testing ' ^ ' . 

Processes and Materials 

Metal s^-M^tallurgy * . < . 

Mechlnical Engineering " * 

This cajtegory encompasses courses covering mechanicaT ^3r,4^c1ples. such as 
statics I dynamics, flulUs, and thermo|ynamics/ It aTso Includes, courses 
on electromechanical systems and machine and structural design. These 
courses form part of mechanical eng\r)eer1ng technology curricula and , 
other programs which depend qn knowledge of mechanical . principles, such - 

as 'archlticture, air conditioning and refrigeration^ and fire science, 

^ ^ ^ — — ^ — — . — — — ^ — 

General Mechanics - * 

Statics, Strength olMateniaJs, Structure NOesign 

Dynamics, Kinematlcs^Otechanlsms, Machine Design 

. ^ Fluids, Hydraulics, and Pneumatics . 

^^^^^ ^^^^ 

4 ^ 

Electromechanical Systems 
. Statics, and dynamics * 
^ . Other 

Industrial Enflineering Technology ^ 

Courses within this category examine indusjfe^ial engineering concepts 
utilized in Industry, such as materials and processes used in manufac* 
turing, quality control, precision measurement techniques, work achieve^ 
ment, and indusjtrial safety. These courses are most often offered as 
part of an industrial technology, program. 



Industrial Engineering-'- Introduction 
Manufacturing Materials and Pnocessas 



' ^ ' Quality Control I . 

Metrolog y 

Work Aehievement (Time and Motion Studies) * j 
Induitrial Safety ^ - j 

IF ■ ? i 

Aeronautical, Automotive and Combustion Engineering \ 
Courses included in this categt)ry are those which consider the theory 
an0 principles related to the design and operation of th% engineering ^ 
system cfjaraeteristics Df ^airplants, space ye+ticles, and automobiles. 
Courses concerned with the combustion of various fuels in^both stationary 
and mobile systems are' also included. Specifically excluded are courses 
dealing with troubleshooting* servicingp maintaining or repairing ©f 
guch s ystems , as w ell as training operators for them. . 

Aeronautical Engineering ^ 

Automotive Engineering 

Combustion Engineering 

Other Engineering and Technology Fields 
This ini seel laneous g^^ 

and technolo^ not widely found in the two-year colleges. The types of 
courses included are similar 'to the other categories but are concerned 
with mining and petroleum engineering as well as the^nucleaV, vacuum, 
optical and solar fields* . 

. Mining Engineering and Technology 

, ^ Nuclear Engineering and Technology 

Optical Engineering and Technology 

Petroleum Engineering and Technology 

Solar Engineering^ and TechndlogQ^ 



RESULTS 



Inglneerinq fn R aUtinn to Total .Science Offerings 



Ihe.r^litvv6,-ei.ph3sr5-gtve/.-to-engfnwfnrtech1iol o^ relatio n 

to other areas- Of defence in the' two-year college curriculum can be 
determned from the data presented in Table 1: Here'we find that in 
relatioTf to the total science curriculum, engineering accounts for 20 
percent. Of the courses, 11 percent of the class' sect^iens, and 30 percent , 
Of th laboratory sect,ons. Engineering technology is the second largest ' 
^rea ,n the science curriculum, in teris of the number of courses and 
.laboratory sections offered. " ' , ' 
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Table 1 



4 Science Instruction In the Two-Year Coneges, 1977-78 Academic Year 
Type of Course 



Percent of 
Coll ages 
Ltsting This 
Type Course 
in Class 
Schedule 



Percent of 
Total Science 
Courses 
/Listed On 
Schedule 



(n-15,084) 



Percent of TotaT Science 
Sections Lvsted on Schedult 



Lecture 



Laboratory 



Agrlcultufe and Nat^al 
Resourses 



61 



"Biology 10© 

ingineefing . 87 

Hathmatlcs and Computer 99 
Sciences 

Chemistry 97 

Earth and Space 79 

Physics ^89 

Interdisciplinary Natural 89 
Sciences 

Anthropology and Interdis"^ 67 
cipVlnary Social Sciences 

Psychology 100 

Economics » 99 

Sociology , 100 



20 
22 

8 
5 

6 

4^ 



6 
4 
4 



11 

33 

5 
4 
3 
3 



12 
6 
8 



^3- 



30 



17 

74^ ' 

lo 
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Englneerfng Offerlrtgs 

; A prfma^ objective of this study was to i^ntify the extent to 
whf ch df f f er«nt-artas of eng'faieerf ng are represented 1 n the coinnuni ty ' 
colleflt curHculuB. Table 2 presents the"" percentage of the 175 sanple^: 
cdnegef; that \l iste'd at 1 east one course 1 n a g1 ven s rfiT of Tngtweifihg 
-^rirfhfl"SpHng^977-through-W1nter 1978 - d^ - ^hd ' c 



(Sumef stsslon ms not Included.) Also reported In this Table are the 
proportions the total nufflber of engintering courses and class .sections 

aeeounted for by each €f* the nine subject area categories* 

■ - - • . * " ■ - ' - - 

The dtfta appearing fp Table 2 re vgftLJbhafcJ IjL 



listed at leaitfeone engineering course In their. class schedules during 
the oni"^year time periofl considered. Over 70 percent of ^g cQj leges 



offered ^ course in Engineering Graphics/Deiign (77%), Electrical/iliet- ^ 
roniiE Te^^ 

of colleges that offered a couHe in the remaining areas of engineering ^ 
considered in this jtudy were, in descendfng order^^Civil Engineerinfl 



(BOX), Hgterials (4^), Industrial Engineering General Engineering 

(27i), Other Engineering Fields and Aeronautical. Automotive and 

Combuition (B%). 




^ By far th e l «^tt- are a-r 
Electrical/El ectroriic Technology. Over 40 percent of all class sections 
.{AJ^X^and^^^ 

area. This is followed by Ei^irieering Graphics ^d Design which accounti 
for. is percent of all class sections and 25 percent of all laboratory^ 
Iie£iwi$^fn^en5ini^ T ------ 



' ColVegii Size and Ctiurse Offerings * ^ * - 

A further purpose of this stu^was to ascertain if institutional 
siEe tls rel^^^^ courses offered by comfnunity - 

and Jpni or colleges. In order to address this concern, the colleges 
were divided Hnto thiree *!^^ the basis of thelV| enrollments: 

sMir,Cl5i,499)^^^ Large (7,500 and over)! — 



GaiiirifT' Engl neiflng 



, ^Jt-- "- 'i;^—,^-^*-.-. ^ : - 1.1, i:! ...J 

Table 2 * - - - - - 7- . - " - 

Engineeidng Jn.:t^ Coli ages „ ^ . . i . 4 „ _ 

Pei^iri^of CoTlegti ; Perqtnt of Total 

Liiting^Coursas in CT«s Eftfll near i ng Sectl ons 

Schadula - Listed on Schedult 

Cr^l75) (n^5,444) (^,895) 

27 - 2 1 

77 18 25 



^Tid Offtgn 
, EltetrlMl/EltctronIc 



50 
73 



^1 



46 



lacnonoiQgQr 
^ MataMal s 1 ^ ^ . . 46 


- - ■ , - 6 




Hachanical £ngineertng\.^^7X 


T - 17 




Industrial Engineering 41 


7 


• 4 


Aefonautlcal j Automotive, '5 


CD 


( 1) 


and CoRibugtlon 






other Fitlds , 10 


1 


( 1) 



Notts . 1. 153 coneges (87% of sampleV list me or more engineering courses 
in the college catali^g. ^ ' 



2. 151 colleges. (8^ of sample) list one or more englrieering courses 
in schedules of classes. 
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TabTe 3 



■4 



, Institutional Sizt ^ 



Engineering 
Area 



Snail 
(1-1.499) 

~^~wn — 



General Englheerfng - 17 , 

Engineering Graphics and 56 
• Design * . 



L Mediuffl 



27 
86 



Large 



ns25 



48 
96 



Civil Engineering 

El Mtri Ml7ITeit ron i c 
Technology 



"Materials- 



Mechanical Engi neer i ng 



39 

44 

If 



62 
78 

55 



I'ZM 
100 

^ 68 



Industrial Engineering 


1 


- ... ^. J J. ^.^ 


76— 




Aeronaut ici^lutomotive 
and Combustion 




~~ b3 

5 


68 
12 




Other Fields ' 


6 


6 


. 28 





As Shown in Table 3. a strong; positive|/&nd expected relationship 
exins between institutional size and tf^^ercentage of colleges that 
offei^a coMr^e in each Of threnginSenf^^^ 
large colleges were much more likely to offer a ciurse in any one 
engineering area than were the medium- si zed colleges which were more 
likely to do so than the small colleges. 

Fo i^example, a much greater percentage o f thelaroe colleger (97^) ^ 



omm a course in the area of Civil Engineering than did the medium 
, im) or small (3^) size colleges. This finding indicates that the 
se^ction of engineering courses available to students aUending a large 

€Q ll eg p U 1i ka ly.^b»jweh-gpert e r th dn t hat avaiTable to stud ents. 

attending a medimn or small institution. --^ 



Public vs/W!vata%oTleQB5 . . " 

: , ^^**^P**"^"^^^ demonstrate %at pwbHc jnstltutlons 

^/^^^^^J^^^^^^^ only one-half of 

private junior colleges offered a course fii any area of engineerin g ^ 
" tftiffhg £!ie uiiH-yuar tfini"fr'affle considered. ~ " ^ - 



Table 4 



Percent of Public and Private Two- Ye*- Coneges Offering a Course in an 



-Enginiering / Public 

,....„-^.,.^Ar«a_...--^-.^...= — (n=147) 




18 



JSMemOnglneeiiij)g„__,.^^^^^^^ 
Engineering Graphics and Design 84 25 



Civfr Engineefing ~ " gg 



Electrical/Electronic Technology ' 82 
Materials _ JiS 



11 



■6- 



46 



Mechartlcal Engineering 70 

Industrial Engineering " - 48 - - - i_ 

Aeronautical, Automotive, Combustion 5 

iJther^Tlelds ~ r" ' ii ' " " * * ._ 

jineering 94 



Prerequisites 



■Two further objecf ives o^f this study ^tre to determine the percent- 
age of engineering courses that carry prerequisites and, relatedly, to 
identify^ the types of prerequisites that coHeges require for entrance 
^t^^^p»^ffteerifTg-«mfrser: — f^ n iial ton on wfTrc her or not a course 
carried a prerequisite was obtainet 



found In the college catalogs. Information on the general nature of the 
.prerequisites was obtained In an Ins.tructor Survey undertaken by the 



i Center for the Study of Coflraunity Collegas (the Instructor Survey is 
descidbed 10 Part ' 



Pereent of Couriaf In Engineertng Categories with Prerequisites 



Engineering 
Area: 



Percent of Engineerfng 
Courses Having a Prerequisite 



Heehanlcal Engineering 



El eetr 1 eal7El¥ctrwii c T 
€1^- Engineerfng - .^^^^ ^ 

ler Fields 



Engineering Graphics and Design 
JJiteri ftlc-^ _ : ^ 



ninT Engl neerl nr 



T 



Industflll Engineering 



75 



Aeronautical , Autoraoti va, 
and Conbustlon 



Total Coursts with Prereqifi s i tes 



73 
71 

53 

44 



35 

m 



likely to carry a prerequisite are those In Mechanical Engineering 
(75%), Electrlcal/ilectronic Technology (73%), and Civil Engineering 
(71%). Overall, prerequisites are included in 65 percent of the ^ 

engineering courses. ' ^'^| 

One of the Items on the Center's Instructor Survey had gflgfneerlng 
faculty indicate i^ether or not the course they were teaching ^^rried a 
prerequisite and If so to identify the general nature of the, p|qu1remint. i 
The prer^tfttf ter speetf ted by th e" fa , , 

Instructors were. In descending order, prior courses^ln colljge mathei?at;ics 
(26%), completion of one or mort- engineering courses (26%), prior courses 




.^j — 



;r^|VhtgTi school wthanatici (22^), and dtclar£ oajor in scfence or 
MChrtolofly cm). ' 



r :: v Ucturc vs, l^f atorv^ Fomat ^ 

* ' H to lentlty the pr Imaor 



coursts ware ob^ined priMrijl from the coirse descrfptfons listed in 
the colleg. catalogs. Tht lost comwon format used In conwunity colleges 
engineering courses art listed In Table 6. \ 



Table 6 



Percent of Courses Offered in Lecture and Laboratory, /onDat 

, Only my Lab Field Study Other *- 



GeneraT Engtneef Tng " * 54 14. 3Q 



Engineering Graphics 4 20 

and Design 



74 



ilectrical/Electronic / AS ' — ' 7a 

^„TftcftnolDfly.„.,^.„...^.^..„„...._,.i;=!^ .... A _ J.. 



Mattrlals 31 
Mechahical Engineering* ~ — "47 
Industrial Engineering 50 



64 



49 — 4 

44- -. ' e 

80 



Aeronautical, Automotivf, 20 — 
and Combustion 

■^thec-Fi^ld s — — — -—53 « 



— tJ5lruc?ioS""*^^"''"- ' ^^H^^ n^idia-ortented 



'"J'^^^ ^' most common method of present^g engineering 
gn a comDination of lecture and laboratory sictlon. The 
^^^^^^-"i^orHory approach is used to pre*sent over 60 percent of the 
ea£h of the following engineering areas: Aeronautical . 

d -------.^u^.^ ^ . zy -^^^-^ - - ^ - - 

ERIC ■ 3^ 



''-■,:^^l^]^J,p'^ _^ .. , ... ■ i :. 

AutoBotlve, a*^ CoiAustibn (80%); Electrfcal/Electronic Technology * 
(79^1 Enfllneej^^GrapMcs and Design (74«)i Cjvil Engfneering (7^); 

--^and^t^l^^^)!f*^— 

r- - Lecture swtloSs i^^ second mdst coMon BBthod of pre- 

sttltlhg engf TOerf is used in aboirt one-half of thP"^ 

.(BOX), and^MechanicaJ^Englneerfnf C47X). A much smlUr percentage of 
coufsas Ifi the. othir angln&iflng artas considirad warf presentad In a ^ 
leetufe sectfon only foraat, . \ 



^fiald cD^onant (1^), Few of tha courses In any aria of tng1n«ftng 
j«ere4irttantad^^ 

teHvlsionj or computtr'asiistad ins *^ . 



Intandad Audlenea for Cour ia . • 

' Ins ighl% 1 nto tha ixtgnt to whT ch community eol 1 tg^^ra attampti ng 
tT^tract diffarant student groups (e^gV, .transfer, ganeral education, 
oecupattonalj parsonil development) to participate fn angtneerlng aduca- 
tiori was obtainad from the Cantar /for tha Study of Comiunlty Colleges'- 

BartJJI for aa thoditf^fly )^ In th a t-#w v e y , 



fnstractors ware asked to dascrlbe the audience for whom their class was 
1 n^nted ty chec ng one or mgr a o f the desc r Ipt m sy t^nti listed In 
Tabl€ 7. ^ ^ 



EKIC^: . , ; _33 
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Table 7 



I 



Intended Audience for Course 
; (In PerrantagesJ 



or 1i|^nded as: 



OfoToffl f — ChmahLiy — Enflfniferfng 



PhysTcs Total 
(n=45) (ml27Bj 



Partllel or fqafvalent 
to Courste at Trariifer 
Instftytlon 



71 



63 



47 



SO 



68 



transfer S|,uden.ts Majoring 53 
_„Jn_iLNif«rAkJ?esource^ifi 



or an Allied Health Field 

Jransfer Students Hajoring 49 
frf a" Pffysi caFor B i 0I ogi caT 
Science^ Engineering, Jfath, 
or Health Science . 



38 



.56_ 



31 



27 



Tr a n s f e r Studen t s Ha j or i n g 
in a Non-Science tArea 



Occupational Students in 
a i l AlHtfU H grUh Are a— 



43 



27 



20 



Occupational Students in 



Non-Transfer/ 
Non-Occupational 



14 
Iff 



31 

11 



83 



High School Make-up/Remidial' 20 

For Further Education/ 27 
Personal Upgrading 



13 

13 



1 
27 



51 

7 

2 
7 



— 4"^e-^afa-pr<sent#d-4iHraMe-^ndirate-^ti^ 

instructors in this sample described their course as.intinded pr.iwarily 
for occupational students in science technology programs (m%). A much 
smaller percentage of the engineering instructors described 'their course 
as parallel or equivalenj to, a lower division coTlege level courje at 
Li'dnfer Institutions (4/1). . It ii Important to note that enginwring 
instructors were less Hkely than instructors in the total sample to 
describe theirTourse as ap^^ 



27 



33 



JlSL 

30 

17 

12 
35 



continuing educatlon-p^sonal i$gradfng (35X vs 27%). Ltss than tan 
^^^^^^ ^ ^ ^^^^^^ ^^^^ the course they wtfe tea^infl 

"^^'wS^fiS for trans^^ a iwn-sdien^e ai*ea 

^^^» o"*"^®^ studentf (6%), transfer students 

•najorlnfl in a natural resoyr« or all led health field or occupational 



^ sCSrar fn an allied healin area Less than one percent of the 

,.^^nflrh«nng4^tr^ course A^a# offered as a hiflh school 

nake-up or reffledial course. ^ . 



I 



u 


■ i. ■ ■ 


p 

. -. ■ - * 
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As previously notid, most eoiwnunity collages adhere to an open* 



admissions policy » admitting virtutlly anyone who wishes to enroll In 
their courtfes* One outcome of this admissions policy Is that coimuhlty 
college faculty members are often chargeld with providing fnstruction 
that is appropriate and'fflianlngful to a group of students that varies 
considerably In teros of their ba ckorounds. educational g oalSy abf lfties, 
and attitudes toward learning. The range of students* academic abilities 
apt to be found In a single classroom is evidenced In the Thompson et 
alv (1967) observAtlon that • . in the same classroom one finds students 



who nave eighth grade aptituaes, and students who could, qualify for 



yariation in attitudes toward learniM found among community college 
students is al so ref 1 ected i n Brown and Fi nch^^s 1973 observation that 



"thtft is a'^larlt percentagt of students with Twer middle class* back- 
gfounds who vitw intellectual activity''ai fliore or less irrelevant to - 
€^Bfy^^^ife^ Bnd who react in a very negative way _ against ar^^ 
- which It not dirictly carte r^rtlated or entertaTnlng. ^n the other , 
handy there is a sizeable minority students who can and^will exploit. 



Given this diversity in student aptitudes and motivation, it would ^ 
sees important to have information on such questlons^s: What instructional 
methodi are most effective for what t^es of students attending coimunity 

^GoJUJflft^™.Caru^l^t^dentjt^^^ 



presented in an introductory course in engineering? And if not, what 
skills are needed to acquira this information? Surprisingly 
in engineering education pertaining specifically to ^oiwnunity college 
students ^Is si 1 ent on these issues. The f i ndings of an intensive review 
of the published literature on instrgction^^whether in journal s or in 
JRtCl'lndifiata ^that little has been written concerning the tiaching 
practices used by two-year college engineering instructors. One reaton 



for thfs^gap in the literature Is apparent^^conwiynity college instructors 
do not^ite about their professional activities, and researchjers in the 
^^preTMSTo^r^lMTltTol^^ 

filling this void. The Center's nationwide survey of the teaching 
practices of coflynun^tty college I ^S|^^ 

section will hopefjully provide researchers and decision-makers with 
valuable information upon which they can direct their future efforts in 
this field, " ""^^"'^"^ ' ^ " "'^ 



% SURVEY OF INSTRUCTORS' TEACHING PRACTICES 

Method " . / 

A list of all science class sections appearing in the Fall 1977 day 
, and evening. class schedules was prepared for each of the 175 colleges 

participating in the Center* s nationwide study of curricul^ilm and Instruct 
' tipn in t)ie two-^ear coTTege** the class sections were then placed into 
^ one, of the foTTowing f#ix 'science categories: Agriculture; Biological 



*A moreHhorough treatment jof the fnethodology used in this study^ ls 
repbrted in-HllI and Mo'oney (1979). 



■ p!^^ SC'-'C'^^i^d Te«b™ioBl«; Sathe«t1cs and C<»p„Ur Sciences; 
r ' !! !S ^'-'-^'^^ - P-'"-" '"dependent,, ror 



aac^Cm^^ 5^^^ ^^^^ ^^^ ^^^ 

iiiplt wi,^ «„t In the Wfntin of 1978 to ctmpus facilitators . ley 
Wh!^^ — ^--tors 



Qu.stfonna1res (see Appendix B for a copy of the questionnaire)' 
.^i,*^ned^.l,683.1nstr«e^^^^ 

cofflplrtion of the 1977 Fan rtera, t number of Instructors (IM) were no 
._JoMtlLlfltL.tht^coUefle^ 

sections were icancened. Jf the 1.492 surveys derfvered- l.275^ere 

_:pturned,__Jhisjstab3Jshed^an_e^^^ 

Surveys were obtalnpri frniB 144 Inrtrtietars who ■ ' ' 

co^se In Fani977. ' "^'^ ''"f^^^S «^ engineering,^ 

^ It was fen that Instructors in the natural and p hysical scl^ne.. 
=^nttf^W,arTm5re appropriate basis for comparison tha^ Would the 

instructors In mathematics and , socfaT sciences. Thus, in an effort to 
^P4^4nt^ perspective tfce-engln^ 

survey Items, their answers will be presented along with those of 

instr^teachlng el^se^^^^ 

as a composite score for the total sample. 

RESULTS • 
Course Enronment and Cfl iBplatlon-^ates — |^ 



Analysis of course enrolTmipt and completfon rates showed that'the / 
average class size In englhiering courses (23.5 students) vas smalUr 
hanthat found in other areas of science Ind substantially small.. .. .. 

-the average class size for= the total sample (31.8 students). OnThT 

-j^, oi.i Htrcent or iim 23.5 studenis who enroll in an engineering 
cTafs complete it and receive a grade. The average completion rate for . 
the total sample was 79:6 percent. ' " " 



' Tabli 8 . - ■ I 

- . ■ in ' ■ 

Cotirte ferollaefit and C^pletlen-^^ Total Bwp^\% by %9X ~-- 

• ^„ (Iji Percentages) 

ory - * -• Biology Chenlstty Engineering '.Physics Total 
.. (^160) J (n^Z) (1^144) (n^5) CnFl27S) 



Ififlrter of iialif tiifollicl 


13.0 


15.9 


.19.8 


4? 

17.7 


16.3 


Nufflbtr ef faiQales enrolled 


25.6 • 


,14.3. 


3.7 


6.3 


15.5 




11*3 




16.1 






coursi . 








i 


r 


* compTjtting course 


20.1 


11.1 - 








. . Jotal ftambar.^of. students . 
enrolted in course 


38.6^ -^^^ 


„. ^3052 -. -.^ 


,.__^,..^23..a^.-...*i-... 




. Pircent of studinti _ 




'77.8 


82.1 


„ 88.3 _ 


_ 79._6„„ 


compietlng course 













r-r-n ^ ' — 

There were nearly five tiroes as many males enrolled in engineerings 



fewer fefliales than any of the other eleven science and social scien^ 

^jirtftl^coiifit^rt^ ifi^this^^ _ ^ ^ _ 

Instructional Modes - ^ - 



^ plcin^ iemberi;^ to Indicate wheth#f\ or not^ they usetf 

each of eleven Instrii^tifenal modes in their course. The data presented 

in Table 9 reveil that iroit erigineerjng Instructori^ still rely primarily 

on lectures (93,^)* class discussions (72*^), and laboratory exercises > ^ 

(68*^) to present 'Information to their students. D#onstration expiriments > 

(4lX), media (33.3%), student verbal presentations ^8.^), Afield trips 

(9.W), simulation/gaming (5,6%) and guest lectures (2,^) were used by 

a smiller fJercentage of the engineering faculty. 



pgreant of Faculty Using Var H^s of instruclMofi 



Hodte of Instructiori 



Biolo^' Ch«istry EDgfheering 




* Own ttcturt s 



96,9 
U-3 



97.6 ■ .93,^ 
8.5 .2.8' 



93.3 

2,2 



94.4 
U,8 



Preiantatlons 



C1as§ Discussion 
Viewing Media 



70.6 82.9 

73.8 * 



31.3 



•'-31.1 



81.3 
46.4 



Simulation/Gaming 

Qui zres/Exain1 nations" 



6.9. 



2,4 

:f6;3 



5.6 
75r7 



2.2 



f2.^ 



9.6 

88:1- 



Field Trips 
Lecture/OefflORStpatlon 



18.8 
38.8 



1.2 
58,5 



Experifferf 



- Laboratory Experiroents 
by.,Stydenti 1 



9.0 
41. C^. 



' 4.4 
62.2 



10.0 
28.5 



73.1 



Practical £xaffli nations »S8.1 
and Quizzes "* 




68.8 
31.9 



86.7 



33.7 



15.6 



18.2 



Initructional ^ Halar lals 



Most'"anginlir|ng lnstruc||^ (53. U^) us 
ipsa,— Jn^dd4«M to t^xtbooki^ai^^siito 



book in their 




thisa taachafs mmwm or mora of tha^^^l owing materials: laboratory 
jnatafials a^^JflKbooks (6S^«3X)i syllabi and handouts (S3«^)| refarance 
ci ■ (^^^V^^^^Otiurfials/ma^ Thesa data ara shown fn 



Table IC 
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Table. 10 



Ptrctnt of FacuTty Using Various Types 
of Instructional Materials 



InstructloRal Material 



Biolm/ Chemfstry EngS'neen'ng , 
Cn=160) (n^82) ^ Cn=144) 



Physlqs Total 
(n=4S) (n-1275) 



Textbooks 

Lab Matteriais 
and Workbooks 

Conection of Reading 

R eferencp^ Bo oks 



96.3- 
80.0 

15.0 



97.6 f 
84. 1 ■ 

.6.1 , 
32.9 



93.1 

65.3 

'9.7 



Journal s/Magaz1fles 



Newspape 



Syllabi 
Material 




Fandout 



ProMenf'Boefcs^ 



. 38.1 
11,3 
74.4 



23.2 
7.3 
75.6 

37.8 



24.3 V 
4.2 

59.7 



91.1 

77.8- 

6.7 
-ITrfir 
' 6.7 

2.2 
51.1 



5.6 



20.0 



Selection of Course Mat erials * 

instructors were asked to Indicate the extent to which they parti- 
cipated in the selection of the iq|,tructional materials they used in 
their course. The data, appearing' in Table 11 demonstrate that only 44 
percent of the engineering iristructors who used a textbook said that 
thfey had "totaT s^;'. In lts selection; (36 percent noted that they had 
"some say;" and close: to 18 percent of thfe engineering' instructors had 
their textbook se:lected by someone'etse. A ^igher parcefttage" of th'e . 
engineering faculty had "total* say"- in the selection, of their laboratory 
workbooJcs C60.6X), collections of readings ,(71. 4X)', J6urhals/magazines 
(80%)^,and synabl and handouts (82. 6X). Engineering instructors were 
similar to- those in tfr^ total sample in terms of the amount of say they 
had in the selection of their course materfal^. - 



94.'5 
43.5 

13.9 
21.5 
25.2 
11.1 
62.1 



9.7: 



Tab! I 11 



Instructional 
Material 



inginiiring Faculty Satisfaction and Degree of 
Influence in the Selection of Instructional Materials 



Material s^ Satisfaction 
Number 



. Using 



Matirials 

Will^ Wuid ' Preparid 

Satisfied Like to by 

al Changi Instructor 



_Inf1uence in Selection 

Some ' Soiiong . 

Say Say Else 

Selected 
Material 



Textbooks 


134 


S6.7 


40.3 


5.2 


44.0 


35.8 


17.9 


Uboratory ^ 
Materials and Workbooks 


94 


57.4 

i 

: 

i 


'36.2 


41,5 


60.6 


* 

21.3 


14.9- 

.* ^ - * . 


Collection of Readlnqs 


14 


14.3 


14.3 


28.6 


71.4 


14.3 




Reference Books 


43 


; 79.1 


14.0 


4.7 


74.4' 


11.6 


7.0 . 


Journal and/or 
Magazine Articles 


as 


82.9 


5,7 


8.6 


80.0 ■ 


2.9 


8.6 ' 


Syllabi and 
Haftot Materials 


66 


- 73.3 




88.4 

- ... » . - , 


82.6 


10.3:' 


2.3 



Note. Percen^gil are baied on the number of Instuctors who" used the fiiaterial in qu'istion.' The 



percantaps do not add to 100 due to mlssmg responses. 



42 



Satisfactfon With Resource Materials , ' • ' 

. The data presinted in the Itft hand'side of Table 11 represents the 
percentage of engineering instructors .who expressed satisfaction with 
the resource material they used in their class. Although the majority " 
of instructors were satisfied with the. resource materials they were 
using, 40 per|ent indicated that they would like to change their text- 
books and 36.plrcent expressed som^ dissatisfaction with their laboratory 
materials and workbooks. This is inline with Instructor responses in 
the total scienct sample* 

Materials prepared by Instructors 

Instructors were aa ked to Indicate whether or not they prepared ' 
-^strDCtfonii material s for their couwes. The resulti presented in ^ 
Table 11 iridicatethat 88 percent if the faculty prepared their own 
syllabi and handout materials. A sizeable percentage of the engineering 
^'nstructors prepared their ownMaboratory materials and workbooks (41. 5X) 
and coTlectfons/,of readings (28.6^). 



Instructional Media 

With thfr exception of overhead transparencies, engineering Instructors 
were much less likely than those In the total sample to use the various 
forms of instructional media considered in this study. As evidenced in 
Table 12 the instructional media most commonly used by engineering 
instructors were overhead transparencies (47.2X), films (38.9%), and 
slides' (24.3X).; Less than 20 percent of the engineering Instructors 
used any of the 'remaining forms of instructional media examined. 



Table 12 



Percent of Faculty Using Instructionil Media 



Media 



Film Loops 

Film Strips 

Slides ' 

-Vftfeotipr/^TnieTFi Im 

Overhead Transparencies 

Audiotapes. Cassettes, 
Records 

Videotapes 

TelWiJfon ^ . 



Biology 


Chemistry 
in-agj 


Engineering 
(n=144) 


Physics 
Cn=45) 


Total 
Cn=1275) 


75.0 


54.8 


38. 9 


51.1 


50.2 


41.3 


t 

19.5 


6.3 


4.3 


13.9 


31 3 


xD« Q 


13.9 


8.9 


19.0 


75. 7 


29.3 


24.3 


15.6 


29.7 


33.2 


26.7 


.15.3 


4.4 


18.6 


41.9 


25.9 


47.2 


20.8 


40.8 


27.6 


23.1 


7.6 


13.3 


19.9 


30.0 


* 

14.6 


14.6 


11.1 


19.2 


13.1 


3.7 


6.3 


8.9 * 


8.4 



edge Tested 



Just over 80 percent of the engineering instructors noted that if 
was-"very important" that their students demonstrate on' their tests an 
acquaintance with the concepts of the discipli/ie. Other competencies 
stressed by over fifty percent or more of the engineering faculty were 
•as followsr understanding the significance of certain works, events, 
•phenomena and experiments (63. 9%),' and mastery of a skill (59%). Thlse 
results are rtported in Table 13. 



39 
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Table 13 



Percent of Instructors Who Noted It Was 
"Very Important" That Their Students 
Demonstrate a Particular Skill on Tests 



Learning Skin 



Biolo^ ^(Chemistry 
(n-160) (n=82) 



Engineering 
Cn=144) 



Mastery of a Skill 

Acquaintance with 
Concepts of thi 
Discipline 

Recall of Specific. 
Info rmation 



24.4 
90.6 

62.5 



70.0 
90.2 

35.4 



59.0 
81.3= 

34.0 



Physics 
(n=45) Cn=1275) 



57.8 
84.4 

13.3 



51.0 
83.1 

42.7 



Understanding the 59.4 
Significance of Certain 
Works, Events, Phenomena, 
and Experimtnts 



46.3 



63.9 



AfatHty to Synthesize 
Course Content 



SO. 6 



42.7 



Relationship of Concepts 
Concepts to Student's 
Own Values 



25.6 



15.9 



38.9 
13.9 



55.6 



44.9 



53.3 46.5 
2.2 • 24.0 



Exanii nation Itejis 

Over 70 percent of the engineering instructors said they frequently 
include solution of math. problems on their examinations. A much smaller 
percentage called upon their students to construct graphs, diagrams, 
etc. (45.^), respond to multiple chotee Items (35.4%), or provide 
written answers to completion Items (34%), or essay questions (17.4%). 
These dafa are summarized In Table 14. 
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Table 14 



Pirctnt of Instructors Who "Frtquentlv 
Used a Particular Type of Examination Item 

Exa/rrlnation Item Biolop Chemistry Eng^ Physics Total 
^"="0^ (n=82) (n=144) Cn=45) Cn=1275) 



Multiple 




84.4 


45.1 


Completion 




45.6 


26.8 


Essay 




48.1 


32.9 


Solution of Math 
Problems 




7.5 


.80.5 


Construction of Gra 
Diagrams, etc. 


iphs 


5.6 


68.3 



35.4 20.0 .50.0 
34.0 13.3 25.4 
17-4. 26.7 30,6 

71.5 73.3 49.0 



45.8 31.1 ■ 25.6 



Grading Practices « , ' ^ 

The instructors In the Center's sample were asked to note the' 
^JlPM!iL:fi1m.to^c^ 
students' grades. The data presented in Table 15 show that the three ^ 
activities most commonly used by engine^ng Instructors to determine 25.* 
percent -or more of their studenM' grades were es^ay exams :(36.8^), 
quick-score objective tests (36.1X), and laboratory reporls (32.6^). 
The engineering faculty were more-'llkely than their counterparts In 
other' disciplines to place a strong emphasis on completion of problem 
sets (18.lX.vs 5.3X). homework (13.9% vs 6.5X). and workbook completion 
(11.8X vs 3.5%).- 



s 



Table IS 



ERIC 



Grading Practice 



Parctnt of Instructors Who Bastd 25 Percent 
or More of Grade on a Particular Activity 

Biolo£of Chemistry Engineering Physics 
(n=160) (n=82) Cn-144) (n=45) 



Total 
(n=1275) 



Papers Written 
Outside of Class 

Papfers Written in Class 

Quick-score Objective 
Tests 

E*s^t-fxa»s — 



2.5 

4.4 

71.9 



Field Reports 

Oral Recitations 

Workbook Completion 

Regu 1 ar Clas s Atten dance 

Participation in 
Class Discussions 

Research Reports 

Homework 

Laboratory Reports'' 
Laboratory Exams 
Problem Sets 



^474- 
1.3 
1.3 
1.3 
2.5 
1.3 



61.0 



9.7 

.7.6 
=35.1 



4.4 

2.2 

• 42.2 



8.9 

4.9 
59.6 



4.9 



2.'6 
2.1 
11.8 
4.9 



42^2 



4.7 



2.2 



40.8 
1.8 
1.9 
3,5 
2.8 
1.9 



.6 


1.2 


2.8 




2.7 


1.3 


8.7 


' 13.9 


• 6.7 


6.5 


11.3 


40.2 


32.6 


26.7 


10.4 


19.4 


12.2 


11.8 


2.2 
6.7 


6.5 


1.3 


3.7 


18.1 


5.3 



Use of Out-of-Class Activities 

The findings reported in Table '16 reveal that with the exception of 
fiftld trips to. industrial plants and research laboratories, engineeping 
instructors in comparison to those In the total sample were less likely 
either to recommend or require their students to attend out-of-class 
course- related events in the nine activity categories considered. The 
m ost common out-of-class. activities whic h the engineering instructors 



encouraged tlYelr students to view or attend were field trips (40.^), 
.tutoring (32,^), and on-campus educational films (21. 6X). 



42 
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Table 16 



Percent of Instructors Who Encouraged Their 
Students to Attend Out-of-Class Activities 





Activity 


Biology 

(n^ieo) 


Chemistry 
(n-82) 


Engineering 
(n=144) 


Physics 
CnM5) 


Total 

(n=1275) 


— - ••■ - 


On*Campus Educational 
Films, 


47-6 


30.0 


21.6 


24.4 


29.8 




Other Films 


'43.8 


23.2 


.13.9 


8.9 


24.9--. 




Fitld Trips to inaustriai 
Plants, R|search 
Uboratones 


• 












Television Programs 


' 60.1 


.45^6 


6.3 


26.7 


33.5 




riuseums/tKniDi^s . ^ 








11 1 


12 6 




Volunteer Service or 
. Envlronjnant Project 


10.0 


4.9 


8.3 


4.4 


8.8 




Outside Lectures 


. 46. 2 . 


35.3 


18.1 




*30.5 




Field' Trips to Natural ■ 
Formation or Ecologi>ainH^ 
Area . f^^-^ 

Volunteer Services onS%^ 


29.4 ; 

' 13.8 


7.3 
6.1 


2.1 

7.6 


2.2 
2.2 


11.3 
12.4 



Project 
Tutoring 



39.4 



52.4 



32.6 



28.9 



.40. ,0 



Interdlscip^r^ry Couri 

Ins try&^y ^j fej ^^l N^ ^ ndi cate whether the class they were 
teaching was^^ c^ii^Sy an^ interdiscipl inary course. The information 
appearing in^Xabl*t3^ reyetls 17 percent of the engineering class 
sections suni^ed^^r'jtfe^rig. p as intirdiscfpl inary courses. 

The involvernlnfe\d?f*%ltf^0T'8^#^ disciplines was mostly in 

course plann1hg^C4l^^and^\tbVa iiU Itsser exttht, tfiim teaching (SX) 
and of firing gueslv^eBiirest^ll^^ 



Tpble 17 



Ptrcent 



.%f .Science Offerings Condacted 
Ifftermsciplinary Courses 

Biolofflj Cheiystry-fnflineefifTg: Physics Total 

(n=160) .(n*82) , (n=144) .(n=45) (n=1275) 



Interdisciplinary , g 
course^ _ , . 

instructors from othtr ■ 38 . 
' disciplines InVolVid In 
cdursB plaDning ' .' 

'InstT'uctors from other' , - *8 



100 



"rftstfpMner^TivfftTiir 
in team 'teaching 

Instructors from other 
disciplines offering 
guest lectures 



17 
. 46 

^8__ 



11 
60 

20^ 



52 



23 



/ 13 



20 



14 



mm 
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FACULTY SURVEY 

Method 

The Center's Instructor Survey* which was returned by 1,275 
instructors i 144 of which were teaching engineeringi contained several 
items concerned with faculty demographics, activities, and working 
conditions* Data reported in this part of the monograph are based on . 
the same sample of instructors and the same survey instfument described 
in the preceding section on instructional practices (Part III)* 

RESULTS 

Degree Attainment 

Engineering instructor's were much less likely than those in the 
total sample to hold a master's degree (59% vs 74.3%) or a doctorate 
(4,^ vs 14,5%)* Just over 25 percent of the engineering instructors 



45 
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held b.ache1o*r's degrles-ra figut;e that was over three times greaternhan 
thai of the tota.l saniple, Thrremainfng 11 percent of the engineering 
tnstrilctors- either did not hold a conege degree:(2.1X) or did not 
responsed %o the survey item. ' } 



Table 18 



Perctnt of Instructors at 
. , _ Attainment, Employment Status, 


Each LeveLof Degree 
and Teaching Experience 






Bfology 
(n=160) 


Chemist 
Cn=S2) 


ry Engineering 
. (n=144) 


Physics 
(n^45) 


Total 
(f1=1275) 




Sachilor's 


5.6 


1.2 


25.7 


2.2 


8.3 


Mastlr's 


75.0 


63.4 ' 


59.0 


66.7 


74.3 


Doctorate 


17.5 , 


35.4 

• 


4.2 


31.1 


14 5 














tmp r oymarttr Status 












Full -'Time 


73.8 


79.3 


77.1 


77.8 


74.3 


Part-Time 


13.1 


9.8 


13.2 


11.1 


15.6 


- ^ Chalr^arstin/ 
^ Administrator 


2.5 . 


4.9 


4.2 


4.4 


4.2 


Teachinq Experience 


* 










0-2 years 


. 11.9 ' 


'll. 0 


11.1 


15.5 


12. 7 • ; 


3-10 years 


53.8 


54.9 


48.7 


44.4 


. ' ■ 

55.6 * 'f: 


, Over 10 years 


33.2 


34.1 


% 40.2 


40.0 


31.0 


Employed in Rtsearch/ 
Industrial Posftion 












' Yes 


8.1 ■ 


.6.1 


18.8 


11.1 


10.0 


N© ' ' 


. 90.0 


93.9 


80.6 


88.9 


88.6 
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Empl^yinent Status ' , 
The data prisented In TabTa 18 reveal that 77 percent of the engineer- 
ing instructors were teaching full-time at their conege, while 13 
percent were doing so on i part-time basis* The remaining four percent ^ 
of the rispondents characterized themselves as departmant/division 
chairpersons or administrators. In terms of employment statusi 
engineering instructors were generally similar to those in the compari^- 
son science groups And the. total sample* * i 

Teaching Experience / : 

As shown in Table 18, close to ont-half (48,7^) of the engineering 
instructors have been teaching at a* community college between three and^ 
ten years/ while an additional 40 percent have taught for eleven years 
or more. This lattep figure was somewhat higher than that found for the ^ 
total sample (40.^ vs 31%). The remaining eleven percent of the engineer^ 
ing faculty have been teaching at a community college for two years or 
* less*-^ 1 " 

Previous Employment in Related Industry 

Instructors were asked to indicate whether they had been employed 
in an industry or resear.ch organization related to the field in which 
they were teaching* ' As illustrated in Table 18, engineering instructors 
were more likely than those in the total sample to have the experience 
of working in an industry or research organization related to their 
teaching field (18^^ vs l^), t 

Use 6f Support Services 

Faculty members were asked to indicate whether in their class they 
used each of the eight support tervlces listed in Table* 19, Over 50 
percent of the engineering Instructors used college clerical help (59%), 
media production facilities (33.3%), library/bibliographic assistance 
(26.4%), and laboratory assistants (20,8%), With two exceptions-- 
laboratory assistants and readers^-engineering faculty were less^ likely 
than those In the total sample to take advantage of the vtriousvinstruc^ , 
— tiona1^support-~servTceS'-provided. ^ ^ . - 
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y Suppprt Servict 



■ ' . Table 19 

Faculty Use of Collegt Instructional 
Support .Services 

Biology Chtmi'stry Englntering 
(n=160) (n=82) ' (n=144) 



Physics Total 
(n=45) (n=1275y 



Clerical Help 

test-sconng Fac 1 1 1 1 1 es 

Tutors 

Readers 



76.9 

38.1 
37.5 
3.8 



69. 5 . - 
22.0 . 
53.7 
11.0 



59.0 
15.3 
18.8 
6.9 



68.9 69.1 

11.1 25.1 

31.r - 35.9 

6.7 5.4 



, , Partprof essl onal r. — 

Media ProductH on 

Li'brary/Bibl I'ographic 
Assistance * . . 

Laboratory Assistants 



-1S7«- 
54.4 
52.5 

49.4 



40.2 
42.7 

57.3 



y./ 

33; 3 
'26.4 

20.8" 



-28.9 
24.4 

31.1' 



13.6 

37:9 
34.4 

19.9 



Working Conditions • ' 

One of the Items on'^the survey instrument asked faculty members to ,. 
indicate what It would take to make their cours^. better. The information 
summarized In Table 20 demonstrates that 45 periant of the engineering' 
instructors noted that their class could be* Improved if they had students 
who were\Jbftter able to handle the course "material. Other changes - • 



destNd.b^'lf^pec'cent or more of the erigineering faculty wtre: instructor 
release tiiflfe'to develop course and/or materials (40.3X), be\ter laboratory 
facilities (36.1^), availability of more media or instructional materials 
(33.3%), and stricter prerequisites for admission to class (31.9^). 
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Tabli 20 



Ptrcent of Engineering Instructors Desiring Change 
' ' Particular Institutional Area 


1* n a . • 


Instltiftlqnal . \ \ . : . 
Area % 1 


ingineenng 


■ Total 


More freedom to choose n^erials 


6.3 


9.4 * 


- More Interaction Hi th coneigues/ 
sadministrators 


11.1 


-18.0 


Less interferince from colleagues/ 
administrators *: 


4.2 


4.3 ; 


Larger classes 


14.6 


8.3 ' • 


* SmailAr classes 


20.8 


" - - " ^^^^1 

28. 9 


More readar/paraprofessional aides 


10.4 


- 13.3 


More clerical assistance 


16.0 


17.2 , 


" Availability of mora media or * 


33.3 


35.9 . 


Stf^tcter prerequisites for admission to class , 


31.9 


30. 5 


^ Fewfer prerequisites 


.7 


■ .5 '■ 


; : Ihstructor release time to develop . , i 
course and/or materials 


40.3 


38.0 


uiiTerent goais ana opjecuives 


o o 


3.8 . 


Professional developraeni opportunities 
for instructors 


26.4 


24.5 


^. Better laboratory facilities^ 


36.1 • 


21.2 


Students better prepared to handle 
course requirements 


45..1 


53.0 


Changed course description f 


-7.6 


5.6 



-* = ' ^o.^^*^ -'^ 
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SUMMA 
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RECOMMENDATIONS 



Thii sectlofi ineludgs a summaite*af 3ht most important findings 
concerning Mginaerlng t^hnolpgy tducatlon f^i the^htar for the 



"^Stud^ of Community Conege|^ atu^ of curriculum and instruction 
Several ritbmmendations are. also ma^that bear on the implications of 
the data/ # U 

The Center for the S^udy of Community Colleges uhdertook its study 

of ic1ancg_jiducatJi3Ji.dn^the ^wQ-yea iL_CQ_U^g esJ|Q^documentJtM^ urri nt 

currlcular st^urture and ftiltructional practices ^fh the various fields 
of ftii^y. DatatWere gatheM^ in the 1977' 1978 acsdemfc year. Including 
a elassiflcationschfme and information or frequency of coifrse offerings , 
course prerequliltes,^ an Initructlonal modes. In additfoni an Instrujctor 



matirials uWiiied .by two-year college engiheering technology 1n|tructors, 

_ ^ . , ... .... ^ .. . ^ = . ^ . 

... t ■ ■ ■ 
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I EnglnetHng Curricu^m * '« * ' - ^ \ 

i_^wD-yti^^on«fit science cuirrlculuB. Offepihgs in^ginMHftp-tech^^^^^ 
,, #tccoi«tea for 20 pireerrTof. all thft 'science coufsts and 33 RercM^ 



jngineering^technBlo^ ts the seMnd'lafges^area frt th* two-yeip ipl?*^^ 
^f cience currHcultn— nathenatlcs is the largest are^ -/ - ^ ■ ^ 
* / f^^^-^h pe»'c«nt of. the colleges listed at Ttast^one enfttneerlnf ' • 
course ih their class schedules durjnff jthe jna-yiar J- j|nfir|t|!|fl^c^ 



Virtually all of the public conmunity cdlleges but only*ohe-1ialjr. ©fj^th^ 
J!ll^«jMt^ut^i^fffr^coursssJn.fiQBlneeclng-±ech^ 
froB-the Cur^lqulum Stucty showed tHat college 4ize 1r positively^lated 
to the, nu abir' and ranflf of gnft iwlrlnfl ■CoursMjoffe^ 



4 



were much more likely to offjpn a course in ar^ 'one engineering area than 
weca the medfum -gize d college s which were mor e lik ely lo , do ^q^^han the^ 
small colleges. The greater variety of course offerings found In large ' 1 
colleges my make thein better able than waller- institutions to meet the 
varied needs of students attending two-year colleges. Tfcese flta 'surest 
■^hat-sTOWer-wHegtr-m^rliave-^f^ 



4 , . 

student body with appropHatt of firings. . Smanar eo lieges, however, may . 

a wide range qf courses. % 

The most frequently fared courses^are in engirieering graphics and - 
disign, electrlMl7alect^^^ and lneehan1cal"^eniinee 

Qourses In ginaral .engioeering and aar^nautlcaY, automotjva, and^ combustion 
are 'the laast^requantly offered. ' ^ 

Over Bp percent of tha enginearing faculty who rasponded to tha 
Instructor Survey ^tftdicatad that their courses were designed for studants 
In ojccupatlonal dagrie programs while just un^r 50 parcant described ^ 
their courses as parallaT or equlvajCTt *ta a lower divin college 
Taval courie at transfer i«it1 tution|. Less than ten p*ercent-of the 
^nyln«yrlng factrlty filt the coufSi thty Wtra teacbing was appropriata 
for tran sfer students im | 
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certificate oriented studants, transfer students majoalng In a hi^ural 
-rerturca Of allitd-haaUh field, or occupational students «tn allied *^ 
health area. AlthougK a large percentage of th^ studenti.atynding 



:.. Jfc=._..- 



: ■ ;„ 

■ V'- » ^ .. * . ■ ■ ■■ - . • ■ . ^ . 

. ■ - . ; . . ■ ■ «' . " • ' * 

t^i - two*year f dlli^es art acadtffljcally^ijnderpripare^, J than ons perctnt 

;r Tie findings along with the high 

./-^ peretntige^f tnglnetfing coursts that carry a prarequisite indf cata " 

^ * englnawring technolo^ coursei* ? ; 

^ ' Instru cttonal Practices * 

^ Th||^rasii1 t$ o f thfe Cantar's study on initructlonaj practices $howed 

^^ChTt^ 6iv*tfiSSvarag ^rSnt of ^K^23* 5 Ttudinti ^ho ini tiany 



mm 

^ annrtlid fi| M^^^ course ^conijsleted it and received a^ 

g^ade^ there wire nrtrJy five tiines as many males enrolled in enginpering 
courses as feftles. In facti engineering couwes attracted fewer ^males 
. (less than fpurX^han any of the other eleven science and social science 
^ areas cons Ide red* in this study/ \ \ ' 

* * the j^tructional approathes used by most of the Iwo^year college 
engineering teachers' appear to be rather traditional T They rely primarily 
on lecture and class discussion to transmit information to their students. 



~4#5€tbooks=ar^th#-isos tTWde^i^^^ 

" considerable dissatisfaction with them. This dissatisfaction may result 
1 ,^roro A corny natj on of ^factors, F1 rst^ there i s a ns^i onwl de dec 1 1 nt ^ i^ 
studMt reading scores;^ the impact of this is very strong at the two-year 
coJTfege level and may in effect make many of the college texts unsuitable* 
Second/ tfie a pr^uppose a Iclence and/or math background^ 

tt)a% Is no longer valldf given today's heterogeneous student clientele* [ 
' y Just over 80 percent of%he engipeering Instructors Indicated that 
|t was "vef^^important" that their students demonstrate on their tests 
an acquaintance with^the^^cepts of the discipline* Other cMpetincles 
stressed by engineering^ faculty were^ in descendlbg order-, understanding 
the significance of certain* warks, events, phenomfna,^ and experiments; 
r mas ttr^ of a skin ;^ ability to synthesize course conterfl* recall of 

rnf o rmationpand re >gt4ont^tp-of^'Cgncepts-to°-rt 

values. About one^thlrd of the engin eering- instructors based ffleir 



itudents' grades on the results of essay txams, qulck-^scare objective 
tests,-,and li^boratory reports. The engineering faculty were more likely 
*than Instructors In the other areas of science ^to place ^^^^trong emphasis 
on complitidn of pVoblem set|, homework*", and workbook completion. 



■ . . In ter^ t)f exaisf nation Iteos, ten percent of the engineering. 

their exwt nations; Less than half of the instfiJctors frtquintly callid ^ 
iipdn-^»i'r students to construct graphs , tfl agraa^ , etc. , respond to 
-■uitlff?e"T:hotc(r1te«fri?F^ayidi"ft^tc» r v^^ 



Englneerii^ instructors differed froa thoie In the total sample In 
several areas. The f^ftuer were less likely than the latter to indicate 
that ttwi rjCQUMtSJfffl geJtPprapiiiatftlf^ • 



constftuenc^ groups, to use a yafiety of Instructional Bed1», and to 

ietlvltiti/ Englntefing Instructofs, on the othtr handj were mopt 
IIRil y than those In the total sclencr samalt to be involved in Inter* 
disciplinary coursts. - 



nairiftg Instructori 



The results of the Cantir's Instfuctor Survey show that ingi near ing 
instructors were much less likely than those in the total science sample 
"to-1iotd^TT!iartifV^tfffgr^^^ 



Just over 25 percent of the engineering instructors held a bachelor's 
.daflrea^i^f i^ura^that w 
total sample, - 

Close to half (47,^) of the engineering instructorf have been 



teaching at a community college between three and ten years while an 
additional 40 percent have taught for eleven yetrs or more. Approxiniately 
three*fourths (77%) of the faculty ateaching one or more engineering 
^ courses at tha two-year college <l1d so on a full-time basis. The remaining 
instructors wertf employ ed on a part-time basis (13.^) or were serving 
in the role of chairperson/administrator (4*^)* Less than 20 percent 
^ of the engineerfng instru^^s had the e^pirience of working 4n an 
industry or research organiiati on related to their teaching field. 

In tetinS of forking cdnditfons, the center's study found that only 

* they'had I'total say" in Its ielection; the textbooks for 18 ptrcent, 
•- however, were selected by soiieon Somewhat simtlar results Were 

' found cpnce»%1ng the selection of laboratory mattrials and workbooks. 
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Over 40^ei^nt of instructors noted that thtir 



fcandTe the cMire^^^ flther ehangef dtiirt^ fcy 30 i^rc^^ more 

of tht tngfneering facuH tiat to dtv^^ 



Bona Mdla 1nstri*AioM\ MteH and stricttr prir^uiiltes for 
acbttlsslon to claii. s * " ^ . . 



JECflfmOAUflt 



^ f ha suggtitlons presented In this report are based on a synthesis ^ 
of the Inf 0 imtl oa^^^ 

curricula and Instruction In the sciences, a^ its study of ^humanities 
educati on 1 n ths_ two-A^ear col 1 egi . (Cantor and Hartens , 19783. Thi s 



latter study, which involved case studio of 20 diverse community colleges 
to identify the internal and e xter nal influences that shape the curriculum, 
ts an extremely fertile source' for suggestions on h in the 

community college can be strengthened. 



EXpTntfiTilTnTgTra 

« Most comunity colleges adhere to an open^admlsslons policy, admitting 

t--^^^ ^^^^^vtrt^aW^^^^^ 

/ this admissions policy is that the conmiunity college faculty members art 

often charged with provtding Instruction that is appropriate and meaningful 
to a group of students who vary considerably in tlrms of their educational 
backgrounds, goals, and attitudes towards learning* Surprisingly, %n 

f intensive review of the published literature on engineering technolo^ 

education yielded little information on questions! concerning course 

. . . . ^. . - ♦ . . 

contents qrfentation^ requirem^ts^ and methods of presentation for the 
various non^traditional and* non-degree oriented students attending 
community colleges,^ Furthermore,, the results of the Center- s Currlculuin 
Study showed that relatively^ few of the engineering courses were designed 
/or students In non^engineering technolo^ areas. 



tl^ two-j^ar,college do to expand the diversity of students^>who are 
afxposed to their disciplini? We recommend thatr 

.54 ' . ■ 



1. Colleges offiK cour ses that in lint with the iducational 
i^pi rations antf^lqter^ tt of^ stiidents-in tach'of tht Mny #ei^s they 
strvi. Thi-Bost obvl'fltti s)^^^^ would be Iotl ta^o-yeir 
eolltges to ofttr genial , trant far, occupational , ranedlal and personil 

few Of the col leges (aipeclal IT the tri small institutioni) 

can afford the.luxuiy of hiring faculty to tto:h such a wldt variety of 
course in ingihetring. Howevef , departments could expand their course 

offering Jhggoflh the use of gelf-inat ^ learning pact^gii. For 

example/ a two-year collega could offfi^ a course called "Engineering 
Technolp^^Ir " cl ass could t^ 

self'instructiohal courses on tha usts and importance of engineering 
technoloffl^ in such fields as nursing^ sociology/history, economics^ 
chemisti^, and literaturt. One or two staff^members would supervise the 
courses^ and students would receive credit in the area of engineering 
they completed (e.g, , "the--Effects of technological ffange on Society"). 

2. Instructors introduce engineering modules or entire engineering 
courses into non^engineering programs* These short presentations could 

— Tnotivatt a n u m be i^ of students-i^ 

engineering course* 
^ _ Involved in piUnn^ 

courses with instructors' in other academic ^nd occupational areas* For 

example, engineering instfuctprs and history Instructors could devtlop 
^^and "t^a^ in Technol oglcal ChAnge^ in the Twentieth 

Century* 

4* Faculty members make overt efforts. to acquaint students into 
their classes* This can be done by describing their courses to non- 
engineering colleagues, who then', famniar with the content and the 
instructors, could recomfiitnd the courses to their students. 

5, Faculty members encourage college counselors and progfam 
•isors to recommend that students in all program areas take an 

^iTTg^echno^o^r-CT ursg . I ns t ructors-may-ha ve-to-f&nv^f nc# — — — ■ 
f-bunselorg to "sell" enalneerinq to prospfective students ,^aipecially 




women and minorities* Engintering faculty should ^ork closfly with 
counselors and serve as-program advisors to assure that students 
intereited in Engineering receive extensive counseling and guidance to 
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enabit success^T plattmant and pirforaance fn the program of thair 
"^-^ ^ — ^^cholcer T^^ r e^ptiai 1 r mrnramt el md cons tant ©ewil tori ng of s tydsntf - 

> % 6. Enfltntertng instryetors offer their sirvicis as guest Itcturers ^^f 

at the lo^^^^^ 

* •nginetrlng, and thus laying a foundation fbr the continuation of such 
^ Interest at the contge level. This awareness and into rest in engineering 
can also be enhanced tfrough publicity and exhibits. Increased articulation 

students at 

^ this tine are not exposed to engineering in these Institutions. , 

„ J^„ ^Engln _ 

special -interest programs, through the coDwiunity service and^ osntlnuing 
edticatibn idivlsfons. The importance of attracting individuals partici- 
patiflg in courses iOr programs not carrying credit becomes evident when 
onff considef$ jt^at;1n 1976^there were nearly as many students participating 
in non-eredft coursfes Xajl Pi'niort) js- there were In credit courses (3.9 
railllon). * ; , * 

-4- 

8, Instructors utilize the campus public information office to 

1 ^ ^ Designinq Co^jrtes AppVopriate f or Al 1 Studints ^ . 

If engineering departraents wish to increasi their course enrollme,nti> 
they will have to be more aggressive and imaginative llPthe methods they 

in devising effective instructional approaches to meet the diverse 

learning needs and objectives of students In each of the colleges' 

constituericy groups* The success iristructori have in meeting this 

- ' _ * 

challenge depends on their initiat ive, on o pportunities f - 

professional development, and on the quality of their formal educational * 

training in preparing them to teach in the two-year college. In order 

to offer engineering courses^ that are appropriate for,all two-year 

: college students W6 rscDranintf~thit! : " —~ _ — ~~~ — 

9. Di scipl inary ass of-fations work to provide Information on new - 
courses and combinations of*courses appropriate to the unique needs of 

individual students attending two-year coneges. 



10. Hoft restarch anC-sferiifl 1;*f^ be undertaken on quistlons 
coiicernlfig %#hat tl^ cours^ j^i^^ rtquirt^nts, and ^ 

Mthods of^presint^iQjtrih@Mli;Br^ non^traditional and ^ : 

mn-dtgret^oriantad ft^aft^^f^#h^ 

.^^^l^^B^g^arnh^hft^r^^ft^iA^^d^f^ a1 and ^^^^^ 



approachti art appropr(rt§^f)i^-^t languaga, riadlng, 

and sath sklllSp as ii^lJ^^Sfj^ oriintation learning Is 

nueh Bort praetleal wrf M^^^flP^'Wlfcal that of tradftlonaV colle^ 
studants. -i- ^Tl;;/:/; " 



work wi th torfo-year ^VV^i^r^^r^r^ 1 nstructorf to produca aateri al s 
lhat are consistint>yth'$^di compitencies and objeetlyai* 

13. Instructors 'dis 10^ courses In Una with the unique 

learning abllltiei^ ■ of studtnts in each of tht 

col 1 ages • .progr^a*^|yfe5^ remedial, 
and continuing edwatfon^^ JliiS^w^ be achievedf.^ offering separate 



courses for 'eieh bf^tW^^ groups ^nd/bj through the 

use of specially ;dtviPpp#d^.l^ willjm othtr Indl^fldualiMd 

. 14. Faculty mtmbal^i W'^^^ additioniil^ opportunities to develop 
.different J n^^ ^^^^SM 
College. adminiitrat^r$/^^^ to tha.p^fastloniT^y^^ 

* thetr instruptpHS b^Vof fa^^ fell©wshtjp,^ J^stfucyW 3fvet^p* 

,Sen£ grarfts^^^^ 

^oUh courses and Ittstf^udtadnaT materials, and sa^^il^ieal leaves :fqt^^ \ \ 
.studies appr6pn^te; to%1nrtructo teaching fieldiV ^ S V;,^.- ' 'i^, 

15* Facility roenibferk be given opportunities to discus^ ed^C|t1cttM V \V 
issues^wlth r^pN conipanles that employ 'fenglhei^^lo^^^ V ' 



logists. , ^- f .p'- w;^.v""V^'":;;:-ii3v> 

16,. DiscfpT^naiT^ associ^ sponsor programs so that facuy^:^:;^':.v ■ 

msmbirs in'two^yaar co appdsed of special .eventS;\/fn A^^^ 

i 




17;^ Federal and state agencies provide engineering tnstroictors; with' 
qrants* to devsldp spiclaliMd courses, learn about the. latest developinentlu^i^ 
In' their f^aM, and be exposed to engineering teachers frqW iril^ltMtionsI:.;'^^^^ 
other fthan their own, ' % \ vS:/;;^^^^^^ 



Ifl. Unlvirslty graduiti dipartmints in inglneering technolegy 
devtlopHraf ning progrfflM for-ctifftrtt *trrd pi^ptctiVB twcryttf col Hge 
instructors. Thesa progfaas should develop students' kMwl edge of 
engineerfng technology, pedagogical skmSj faffillfarity with Instruc* 
tionaV technalogiesy^and^^r^ 



effactiveneis of virlous teaching tfchniques* | ^ 

Stulies, such as the one repgirtad here, need t| ^e replicated to 
keep engineering curriculum planners aware of the naturt of the curriculun, 
aspecially ^l nJl^ 
ThV Center' slt^dycan^^b^^ 

effofts^by engineer^ and enginitrihg tMhnolpgists to addresi the unique 

and challenging deroands of the two-^year college. 

• * 
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APPENDIX A 



Region 1 NORTHEAST 

Conneatiout 

^Greater Hartf^a.. 
Mitchell 
. Quinebaug * 

Massaehusatts » 

Bay Path 

^Bunker riill 
Mt,\ Wachusett ^ 

^ Maine 

University. of Maine/ 
^ ^ Augusta 



Maryland 

Dundalk 
Kagerstown 
Harford 
Howard 
Villa Julie 

New Jersey 



tttddlBsex^County— ^ 

Pennsylvania , 

Allegheny County/Boyce 
University of Maine/C 
nelaware County ^ 
^fcum 

Northampton "County 
Northeastern Christian 

West Virginia 



West Virginia Northero 
Potomac State 

Region 3 ' SOOTH . , ^ 

Alabama 

James Faulkner Sta^e 
John Calhoun State 
Lurleen B, Wallace State 
Northwest Alabama State 

Arkansas 

Central Baptist 
Mississippi County 
Westark 



New Hampshire 

New Hampshire Tec^i, 
^ White Pines 

New York ' 

. Cayuga County ^ 
Genesee 
Hudson Valley 
North Country * 

Vermont 
:" ~ - m 
^ Chamjplain ' 
Varmont Col. 6iE 
^ Norwich U. 

Region '2 MIDDLE STATES 

pelaware 

• ^ pfelaware Tech, and C,C,/ 
^ Terry Campus - 



s. 



Florida 

Florida " : 
Palm Beach 
Seminole^ " 
Valencia ^ 

Atlanta 
Clayton, 



APPENDIX A (GQntinued) 
• ' Tennessee 



Jackson S1*ate 
Martin,^ 
Mojf jplstbwn 
aielby State 

Texae ^ ^ 

lingellna 
Lamar Un^^rs 
San^Afiiton^ ^ 
Vernon Regional 
Weatherf ord 



range Bra 



Floyd 

Georgia Military 
Middle Georgia 
South Georgia 

* •« . 

Kent&jcky 
Southeast 



Mississippi 

Itawamba . ; / 

Mary Holmes 

Mississippi GuK Coast/ 

^Jefferson Davis Campus 
Pearl Riveif ^ ^ 
Southwest Mississippi 
Wood 

North Carolina 4 



Chowan College ^ 
Coastal Carolina 
Edgecombe 'Tech • 
Halifax City Tech, 
Cenoir 

Richmond Tech » 
Roanoki*-Chowan Te6h * 
Wake Tech* 

^outh Carolina " 

Greenville Tech*" * 
-On tv#tsJrty-oMiiQU I 
Lancaster , M 



Virginia \ > 

Centyal Va* ^ 
, Northe-rn Va*yAlexandria 
w^ew River * > 
r Southern Seminary* 
^ Tidtewater 
feThCTnas Nelaon---^^^ 
Wythevill# 



.J 



Region 4 IDLEST 
Illlnol^ ^ 



^ Central YMCA 

Danville • ? 

' Highland . 
. Klshwaukee 
Lincoln Lahd^ 
OaHton 
V^aUbonsee 
ywiiltam Halney Harpfer 

■ Iowa 

* Clintion ^ 

Ha^^keye Institute of Technology^ 
Indian Htlls 
Iowa Lakes^ 
Marshalltov 
Southeastern 



Garoftina/r 

m 
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Mirohigan 



* Delta 

^*Kli^tlanf / 
MBhroei^ounty 
Oaklani ^ 
Syomi ^ ^ 

Mlnnfe'spta 

* Austin f 



^ Region 5 MOUNTAIN PLAINS 

* * . 

Colorado 



Korthlaft^fl 
tJniver4 of Minnesota Tech, 



ar 



,p Missour i/ 



^Arapahoe ^ 
Community Cpllege of Denver 

Adraria Campus 
Morgan c ^ 

Northeastern 

Kansas * 



Sarton County 
Cen tral 
^oflEeyville - 
Hesston 
St. John's 

Montana k 



hree R^v^rs * 



rMilei 



Notth Dakota 



Nebraska 



North. Dakota St* leh, of Science 



Meferopolitan 
^^tte Tech* ^ ^ 

Oh io # , 



Oklahoma 



■0 



lisort State 
lor a in County ^ 
Nor ^l^est Tech^ 
Shawnee Stgtfl 
SinclaiSff 
Oniversit^ of '^pledo^ 
Cammb and, Tech* " 

^istenstn — 



,j Connors State * 

Hillsdale Free^ Wiil ^ptist 

Northern Oklahoma 
^ Soufth Oklahoma City, 
^ St, Gregory's , ^ .^^^ 



South Dakotin 



Presentation 
^uiah 



District One Tech.^^^ 
Lakeshor* Tech.* ^ ^fc 



Colleg# qp^iastern Utaii 
.^ah Tec^ T 



MilWauTcfee Area fffcht 
Unlversitf^ Center System/ 

Sheboygan / 
Wesjtfern Wisconsin, Tech. 



i 



* CerSljcal WyorjiTig ^' 



^APPENDIX A (continued) 



%egion' 6 WEST 

Alaek'a 

Ketchikan 

Arizona 

.Cochise 
Pima 



California 



J^ar Icaa Rluej 



Butte 
Citrus 

College of San Mat«o 
College of the Desert 
College of the Sequoias 
Fresno City College 
Hartnell 

^ds Angelea^ Plerce^^ 
Mendocino 
Merced 

Mt. San Jacinto 
Saddleback " ^ * 

San Bernardino Valleys 
San Diego Mesa * 
Santa Rosa 



Nevada 

,* 

, Cla^k Bounty 

Oregon ^ 

- Chemeketa 

Mt. Hood^ ^ 
^ Umpqua * 

Washing ton 

^ Green Ri^er 
Lower Coltiinbia 
'Peninsula ^ 
South* Seattle 
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Center for the Study CommunitY Colleges 
INSTRUCTOR SURVEY 



Your eoUage is participating in a nationwide study conducted by the Center for the Study of Com» 
romiity*Collegei under a grant from the National Science Foundation. The study is colicemed with 
the role of the sciencel and technologies in two-year colleges — currieulum, instructional practices 
and course activities. 

The survey asks questions about one of your classes offered last falL The information gathered will 
help inform groups making policy affecting the sciences. All iriformation gathered is treated 
confidential and at no time will your answers be singled out.Our concern is with aggregate instruc- 
tional practices as discerned in a national sample. 

We recognize that the surve>^ is time<onsuming and we appreciate your efforts in compTelmg it, 
Thank ydU very much. 



la. Your college's class schedule Indicted that In Fall, 1977 you ware teachlngt 



(Course) ^^^^^ (Section) ^ ^ • 

If this class was asslfntd to a different Instructor, please return this survey to your ^mpus facilitalor 
to give to the person who taught this class. 



If the class was not Uught, please give us the reason why, and then retura the uncotiipleted 
survey form In the accompanying envelope, 

b. Class %vas not taught because: (explain briefly) — _ — 



Ple»e answer the questions In reUioa to the spMified ^lass. 

2* Appro3dmately how many students were initially enrolled in tWs elass? ^ ^Males 



Females ^ ^ ' '^-"^ 



3. Approidmately how many students conipleled this 
^UfSeTOd recelvad grades? fPoMtfa^^ „t * 10:12 

wdthdnwals or ^completes.) Males - . 

^ ^ Females ^ . ^ -^^^^s 



ERIC 



«, ^e€k of ita Itras lMil«w Unt ywi btUtvi propirly deicribei thU »urMi 



a. Njallil er equivalent lo ilower divisipn eolleie Uvel course _ ^ 
%t iransftrinsiitutions □ 

b. l^lgned for transfer students majoring In one of the natural 

; r^ourees fields (ej., agriculiui^, forestiY) or an aUied health _ 
fieW (e.g., nursing, dental hygiene, ete.) □ 

c. Designed for transfer students majoring In one of the physi<»l 

or bfologi^I sciences, engineering, mathematics, or the health _ 
sciences (e.g^ pre-medicine, prr4entlstry) , * . * i . . ^ = □ 

d. Disigned for timnsfe/ studenti majoring in a nomscience area . , □ * 

e. Desipieifor occupational students in an allied health area , . . , □ ^ 

' f .Designed for occupational study ts in a science technolo^f or ^ ^ 

engineering technology area , ....... ^ □ 

g. Desipied as a hi^ school make up or remedial course ..... □ ^ 

h. Designed as a general education course for noMfansfer and non- , _ 
occupational students ^ ^ □ 

L De ^ignetftorl Whereduc^tfwiw pe rs ona fu^adint^ *dult- 



students ^ • ^ lj 

j. Other (please specify): — . — . ^— ^ D ^ 

Sm. Insifuetdi^t may desire many qiialltiej for their itudentt , Pleaae sel^t the mt quality In the followtog list of four 
ttat you most wanted your •tudenU to achieve ta the 

1) Understand/appreclaleinterrelalionsW^ 

technology with society ^ • P 

^^-^^^^^^^^^2^ stientlfic resaarch Itterature^-1 - 

3) Apply principles leanied in course to solve qualitative and/or 

quantitative problems ....... ^ □ 



4) Develop proficiency in Uboratoi7 methods and techniq | 

the discipline ....... ^ ^ ^ LJ ^ 

- • 

b. Of the four quaUtl^ lifted below, which ^ did you most want your ttudents to achieve? 

1 V Relate knowledge acquired in class to real world systems . 21 

andprobjems . . . . . . . ^ • • - - - - ^ D 

2) Understand the principles, concepts, and tenninoloB^ of the di 

3) Develop fpireciation/understanding of scientific method = . . . 

4) Gain "hands-on" or field experience in applied practice . . , . , p^ 



c Amd from thU Hit, which &m did you ^t ww^t yew iturtpts iQmQM^vt In the spedfled class, 

1) Learn to use tools of reseai^hin the sciencas Q 

2) Gain quail ties of mind usehil in further educate 

/ * 3) Understand self , * ^ ^ * 1^ ^ ^ * ' f ' ' ' * ^ 

4) Develop the abili^ to think crifittlly ... P^ 



ta. IHterf there pferequislte|T^u^OT«ta tor tUs muw? ^ ; 1fe □ ^ No p ^ 

b, YK^ WWch of the foUowliif were 1^ 

^ 1) f^or course in the sMi discipline Uikeni^ * v colIegTL^' 

^ . 2) Prior i^rsett any sdenci taken ^ hi^scAooip^ . . college 

3) Wor^«e to mathematics t^M in hi^ school p a . . rolltgeps 
* 4) D^lu^id^^orte^ol^major * ^ . . * 

Q . #) Oia^f^^Vt^'— — . • : 



7, Over iht enilrt tt rm, wl»l ptrciBtif^ ©f clus time Is devoted te eaeh of the foUowbig: 



a. Your own leetures . 

b. Gutil l^turers 

c. Student verbal presentations . 

d. Class disCTiiiion . , * * * * * - • 

e. Viewing and/or liitenihg to film W taped . 

f. Simulatlon/ganlir^ , \ . , , \ " . 

'■'if' ' . = ■ 

g. Ouiaei/eMinmations . . . * , . * . • " • '* 

h. field trips r r > . . - ^ - - 
1 Lecture/demonstration experlmenii " . 

j. Laboratory experimenli by students * . . * 
k, Laboralory practical exaTninations ind quizzes 
I, Oiher (please jpecify): ^ — ^ 



M 

M 

M 
M 
M 



,1 



32/33 

34/35 

36/31 

38/39 
p 

40/41 
41/43 
' 44/*|' 
'■'46/4^' 

" 4a/4i 
50/sr 

* S/S3 

• M/IS 



Please add per^iitages to make 
sure t^y afrte ^th.totsl 



J0Tf(Li 



S 100 % 



I. How frequently were each of the following Instnietional media u^d Is this eliiss? 

^.^Also check^last te% if you or any mCTibir of y6utfemUiy developed 

any of the designated media for this course,, t ^ — i \ 



iveloped 
^If or 
otter f aeulty 
U^ber 



a. Films . , . . . , . . . < 

b. ^ingle concept film IcHDps , - ; ^ 

c. rtlnistrips . . . . . . . ^ 

dl Slides. ... / , . : 

e! Audlotape/slidc/film combinations . 

f . Overhead projected iransparencies^ 

g. Audiotapes, cassettes, records . . : 

h. Videotapes . . ^ ^. . * . 

i. TelevUiofi (broadcast/closed cii^ftvi 
j. Maps^irts* illu^tratjons, displays 
k. Th^^^ifherisionalmo^ls 
L Scieriti^cMnsthimfcB& ; f . 

m. Natu^i^^eservedorllvfeg^e^e ' 



tufg oy demon icrat ion 
iriyo)VJrig^hem^al re^gf ; 



ERLC 




f Which of lhtfollo%irtii| mit^Uaa Wirt uiad to EACH TYPE USED^:T^Nl.FOR EAOT 

USm PLEASE ANSWER ITEMS A D. ^s^f w. ^§r?-^ ^ 



Used 



Row 

lotal 
•tudtntf 
to raid? 



. Wpuld, Deftnitely 

like to ^ intend 

Well- chmnge ehanging 

saiisfied thtm ihem 



13*11 



2 matetlals' ; 
^ and Work^ , ; 



n Colleetions 

3 of 



19-21 



f 25-i 



□ Raferf nee; 
* books' " . ' 



ai^iCief , I 



^^.-sT and. ,h 



. 43 -^s 



49-11 



' □ Probiemi^^^^^i 
? books 



\9 fhlMSe 




How •atiified weft you 
with thcM mattrlali? 



IS 



n 



- 28 



' 40 

a' 



52 



m 1 



■•a 



J' 



Did you 
Jbcic * 




Uy Ad you bMVi in 
of tbtit mat^riali? 



Was 

member of 
a group 
OT^^^^i^rson that . . 
^t*^^^^^Wmin» selected 
say"^ ^S^'Mnator them ^ 



eUe 
I selected 
them - 












p.' 




k ■ * 



















*4' ' 



□ 1 

47 ^ 




19 


















iS 









48 



S4 



6$ 

^□1 



■jiff.. ■ . 



a* 



10. Pltas€ Indlcalt tht imphuU glvtii to mOt of tbt f oUowtoi ■tu^ot aeUvlUM In 4hli 



a. Papers written outside of class . . 

Papers written In class . . . . ^ 

c. Quick-score/objective tests/exams . 

d. Essay tests/exams 

e. Field reports 

f. Oral rec3lations . . , . ^ . 

g. Workbook compfttlon . . r . - 

h. Regular class attendaiice . . , . 
Participatior\ in class discussions . . 

j. Individual discussions with instructor 

^ p^^^ncA rgports _ _ ^ ^ _ * * . t 



Not ^ludid 
tedctemlaini 
iAid€iit*i 
fradc 



Included but 

runted leu 

towtrd grade 

. ^ 



Counted 25^ 
or more 

tOWKFd 

□ » 
Qi 



S7 

M 
£9 
70 
71 
1i 
13 
74 
7S 
7i 
77 



I. Non-written projects , • . • . 

.m. Homework 

n. Laboratory reports 

o, Laboratory unknowns and/or practical 
exams (quantitative and qualitative) 

p. Problem sets 

q. -Other (please specify):. 



a' 
□» 



71 

n 
so 

11 

14 



Exahiinatloiii or qutaai given to itudanti m^y ask them to J^f^n**;??^,^^* 
linporiance of each of 4htse abilities in the tefts you gave In thU coutm. (CHECK ONE BOX FOR EACH ITEM) 

^ fasportut 



a. Mastei^ofaskill , * . . ^ / " ' 

b. Acquaintance with concepts of the diseipllne . 

c. RecaU of specific Information . . * . ^ * 

d. Understanding the si^lficance of certain 
works, events, phenomena^ and experinients . 

e. Ability to synthesize course content . . . 

f . Relationship of concepts to student's own valuei 
OJtter (phase specify): . ^ ^ — 



□ 1 



iomtwlat 
bnpoTtut 



Not 



16 
17 

IS 
19 

to 

21 



12 What was the relative emptasls givctt to ^ch type of queaUon to writtw qitoei «d ^^Mtionl? 
(PLEA^ RESPOND BY CHECKING ONE OF THE THREE BOXES W EACH ITEM.) 



a. Multiple response (including multiple 
choice and. true/false) . * . . ^ 

b. Completion , . . * . • . ^ • ^ * 

d. Solution of mathemati^l ^rpe p^blems 
wh^ the work must be stown ... 

e, Constmction of pmphi, dia^^ros, 
chemi^l type ^uations* tt^, . . » . 

. . Q^Hv^tion ^ a matliemBtiral i^tjoasMp 
g. Other fplwe^j 



Fretuntly - 
used 

• 

■ w 

■ n' 


Seldom. 
tued / 


Never 
used 

□» 
□» 


II 

14 






□» 


25 






□» 


IS 


-hi 














it 



13fi What imdliig praetiefi did you tmploy ta thU sUii? 



J^CDF . 
ABCD/No credit 
ABC/No credit 
Pass/Fail . 
Pass/No cre^t 
No gmdes iisued 
Other ^ ^ 



(please ipedfy) 



29 



14. For each of the follDwlng ouwf^laai activities, please Indicate if attendance was required, 
recommended or iWther* ■ ' 



a, On-campus educational t^e films , 



Attendanct 

r^ydrtd for 
ler^t 



Attradaaet Neither 
recoBimended but required nor 
not required rKemmeoded 



c, Field trips to industrial plants, research 
laboratories ■ 

d, Television programs . . . ... • 

e, " Museums/exhibits/ioos/arboretums ■ 

f , 'Volunteer service on an Mivironmental project 

g, Outside lectures 

-h. Field trips to natural fprmatiwi or 
' ecological area 

i. Volunteer service on education/ 
community project , . , . 

J. Tutoring 

k,' Other (please specify): ^ 



a' 



_Qi_ 



30 
31 



34 
35 

3 

31 
3 
4( 



15a, Was this class conducted as an Interdiscfplinary coursel 
b, IF YES: \STilch other disciplines were Involved ? __ 



Yes 
No 



(please specify) 



41 
43 



1«, Were instructors from other dUclplbies involved 

..'.in course planning? ...... 

... m team teaching?. • • 



YES 



NO 



4 

4 



r 

ITa. H^eii of thtii typta ^ M^too^ wtrt ftvaibbte to you lut rem? CHECK AS HWJY AS APM. 
b. WMchiUd you utl^7 CHECK ^MUW AS , 



Aiilitiitct wAi 
iv^lablt Ionic 
la the foUowltif 



>. ClerifciU help . . U' • 

b. T^M«ring facUitits ^ □ ^ □ ^ 

c. Tutors . D' t 0^ 
Readrrs . ^ . . . ; -0^ 

e. Paraprofassional aides/instruciional assistants ..... □ ^ > □ ^ 

f. Media production f«€iUties/ft$fhtanc Q- - '^^^ 

g. Libmiy/blbUographlcal assistance , V . . . . . • * P 

h. Laboratory assistants . - - - ■ ^ ^ - Q* D* 
—jr ^ih^ i (please J psc ifr^tr ^— ^ ^ i ^ — — — — — - — - O^ ^ 



II. Althoufh this coune piay have 5>een very effective, what would It take to have made It better? 
CHECK AS MANY AS PLY. 

a. More freedoni to choose materials , ^ . 

b. More interaction with coliiaguts or adminsstiitors . , , , . . . . - . 
^ _ . Less int^rf erencg from coUeagues or a toiMstffl ^ . . _ '^-/^ ■ _ ■ * ■ - 

d. larger class (more students) 

e. Smaller class ? ^ ..... . 

f . More reader/paraprofessional aides , . 

g. More clerical assistance ^ ^ 

^ h. Availability of more media or instructional materials ......... 

' i. Stricter prerequisites for admission to class 

j. Fewer orno prerequisites for admission to class . 

^^k. Changed course description^ * - - - 

1. Instructor release time to develop course and/ , 
or material * . . 

m. Dlffafent goals andobjectives ^ ^ * * * * • 

n. Professional development opportutiities for instructor^. ........ 

o. Better laboratoi^ facilities . . , . 

p. Students better prepared to handle course requirements ........ 

q. Other (please specify): ^ / ^ -* ^ * ^ ' ^ 



79 



Now, Ji»t ft ftw quMtloBi iboul jfou . * . 

If. How niMy y wi Itfivi ymi uiif hi ta 
two-year cotltge? 



20* At lllili college «f€ you considered to bt mt 





* 


ft. Less thftQ one year ...... 




b. 1-2 yaai^ 


. . . □» 


c, i4 yuri 


. . . 


d, 5-10 yean 


. . . □* 


€, 1140 years ..... , ^ * 


... □» 


£, Over 20 years. ....... 


. . . 


■ 

a. Fulltime firalty.member , . . . 


. . . 


Part^tiiBe facultyimem^r . , . . 


. . . a' 


a. DepaftThent or diviiion diairperson 


... pa 


d. Administrator 




e. Other (please specify): 







11 



.12 



21a. Are you eurrently tmployed iji a res^rch or Industrial position dirertly relatei 
to the dlieipUne of this eoujsd? 



b. IF YES: For how mMy yeaii?^ 



If ^ 



If previously you had been employed in a related industry or r^weh organization, 
numfeer of years: _ 1 '^-^ — " . 



pl^ie bidleate the 



12; What Is the Wg best degree you presently bold? a, Baehelor's 

b. Master's . 

^ ^ c. Doctorate 



pi sa 



. IRTORTAOT INSTRUCTIONS 

Thank you for taking\he time to complete this iuivqr. Please seal the com^ted questionnaire to the «velope 
SSil^d^JssId tithe projeet fmeUitStor on your eampus and return it to that perioo. After coUectmg the^orms 
from all participants, the facilitator will fowttd the seal^ envelopes to the Center, r 
We ap^eciate your prompt attention md participation in Ais important surrey for the National Salence Foundation. 



JirthitfMXo; 
Principal ftvt 




Jlofen^ % Bimwar 



NT\T2iSOT OF CALn^OK'nA 

LC5 A::::.::r^. a^j^ 



ERLc: 
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